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Abstract
This thesis brings together psychological and sociological research approaches to ex-
amine the role of personality in the reproduction of educational and labour market in-
equality. The first research question examines the influence of personality on educational
and labour market outcomes. The second research question relates to the extent to
which di erences in personalities of children and parents can explain the reproduction of
educational inequality. The third research question inquires to what extent supportive
parenting influences the development of favourable or unfavourable personality traits.
The thesis employs an empirical approach and uses quantitative methods. The German
Socio-Economic Panel (GSOEP) and its sub-sample from the Youth Questionnaire are
used to conduct the analyses. To capture personality, the Big Five and Locus of Control
are applied. The educational outcomes investigated are maths grades and school place-
ment for 17-year-old, as well as years of education and income for adults. The study uses
data on education, socio-economic background, and personality measures spanning two
generations: the parents and the children.
With respect to the first research question, results indicate positive e ects of Openness
to Experience, Conscientiousness and Locus of Control, and a negative e ect of Neuroti-
cism on school placement. E ects of personality on grades were found to a lesser degree.
In auto-regressive cross-lagged models, personality and income have reciprocal e ects over
a time span of 10 years, where di erent personality traits show di erent patterns over
time. Regarding the second research question, results indicate that personality does not
explain the e ect of parental education on children’s school outcomes, however it is found
post-hoc, that parents’ personality traits mediate the e ect of socio-economic status mea-
sured with the Erikson-Goldthorpe class scheme. Results for the third research question
suggest, that children who report a high degree of supportive parenting show a stronger
development of beneficial personality traits.
Keywords: social inequality, education, labour market, personality, socialisation, struc-
tural equation modelling
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1 Introduction
Research Questions
The purpose of this thesis is to examine the role of personality in the context of in-
tergenerational reproduction of inequality and in particular with regard to educational
and labour market outcomes. This is investigated through three main research questions.
The first research question examines the influence of personality on education outcomes.
As research in this area has been limited, an exploratory approach is used to investigate
whether horizontal di erentiation in personality a ects vertical inequalities with regard
to education and income.
The second research question examines the extent to which di erences in personalities
of children and parents can explain the reproduction of education and labour outcome
inequality across di erent educational backgrounds over two generations. This question
considers the relative influence that fathers and mothers have on their children’s educa-
tional outcomes. It also considers whether this relation changes when the personality of
the parents or the personality of the children is taken into account.
The third research question investigates to what extent supportive parenting a ects
the development of favourable or unfavourable personality traits.
Research Motivation
The research questions investigated in this thesis draw on and bring together three
di erent research traditions: The role of personality on educational and labour market
outcomes, intergenerational reproduction of inequality, and the transfer of personality
over generations. Studies on these topics are mainly covered by sociological and psy-
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chological views. As presented in the following paragraphs, neither discipline combines
personality, socio-economic background and long-term education and labour market out-
comes. This thesis aims to add to the existing body of inequality literature on one hand
by combining state of the art sociological and psychological concepts and methods, on the
other hand it brings together educational and income inequality with personality, using
quantitative methods and longitudinal multi-generational data.
A main driver of inequality has been shown to be education and the labour mar-
ket positioning. The labour market in the post-industrial society considers individuals’
positioning in the social ranking based on income, prestige, and other factors such as
supervisory responsibilities. Education is a preceding factor in obtaining a good labour
market position. Higher education is not only associated with better job outcomes but
also with other important factors such as better health (Adler et al., 1994; Leopold and
Engelhardt, 2013).
Various researchers have, however, found consistent evidence that modern Western
societies do not equal an ideal type of meritocracy, where educational and labour market
outcomes should be based on demonstrated skills and abilities. They identified a number
of factors that explain persisting and even growing inequality in educational and labour
market outcomes (e.g. Lucas, 2001; Bernardi, 2012; Blossfeld et al., 2017b; Shavit and
Blossfeld, 1993, just to name a few). A crucial role is attributed to status stability that is
maintained across generations and within families. Researchers found, that children from
disadvantaged backgrounds started school already in a worse position than their peers
from more advantaged backgrounds. Those advantages accumulate over the life course
and lead to greater status di erences in later life. This e ect of cumulative advantage is
commonly labelled as ‘Matthew e ect’ (Merton, 1968). Furthermore, well-o  people seem
to be able to withstand external shocks, such as the educational expansion in the last
century, and to stay solidly on the top. In educational research, this has been described
as E ectively Maintained Inequality (Lucas, 2001).
Newer research indicates, that socio-economic background is not the only explanation
for di erences in educational and labour market outcomes. Instead, other less visible or
2
tangible elements were also able to partially explain these di erences, such as cognitive
or noncognitive skills (for a comprehensive overview see Borghans et al., 2008a). A large
body of literature has considered the influence of cognitive skills on skill formation and
learning outcomes while neglecting noncognitive outcomes. In the disciplines of micro-
sociological or economics research, researchers often prefer objective measures to show
causes and e ects of inequality, to refer to the example above, where the subject of study
in university is an easy-to-measure, objective variable.
Within studies dedicated to this topic, references to noncognitive skills as possible ex-
planatory factors are commonly found, however lacking closer definitions and mechanisms
and leaving open how these noncognitive skills would influence education and labour mar-
ket outcomes (e.g. Heckman et al., 2010). The importance of noncognitive skills, and in
particular personality, in research about the reproduction of educational inequality has
been highlighted by previous researchers, including Farkas (2003), who argued that per-
sonality can be seen as cause of class specific ideas and behavioural patterns. But in these
as well as in many other studies dedicated to the reproduction of inequality those ‘non-
cognitive skills or other latent factors’ remain unexplained, a ‘black box’ (Jackson et al.,
2007, p. 224). Carneiro and Heckman (2003) commented on this problem: ‘Current anal-
yses of skill formation focus too much on cognitive ability and too little on noncognitive
ability in evaluating human capital intervention’ (p. 10).
In contrast to sociological literature, psychologists have done extended research on
personality and found major di erences across individuals. People di er considerably in
how they react in social situations or in career choices due to character predispositions.
However, in the past psychologists did not focus on the distribution of personality over
socio-economic backgrounds.
A common strategy of psychologists tries to show di erences in behaviour in real life
by randomised experimental designs, with di erent degrees of success in terms of external
validity. However, the distribution over the social strata cannot be randomised. Also,
research questions regarding social stratification usually do not fall into the field of clas-
sical psychology and social psychology. Many research questions in this field aim to find
3
specific e ects in individual behaviour, di ering by biological traits, such as gender, but
to a lesser extent by socio-economic background, in which personality a ects cognitive
outcomes under very specific circumstances or in short term outcomes, however not with
e ects on social structure (e.g. Carneiro and Heckman, 2003; Cunha and Heckman, 2008;
Royer et al., 1999). The few studies which do look on more general outcomes, such as the
American General Education Development Test (GED) do not set it into context with so-
cial inequality (Heckman and Rubinstein, 2001). Those which do, are very careful in the
generalisation on social inequality. Heckman and Mosso (2014), for example, summarise
their own findings in the context of social mobility as to ‘show near-parallelism [...] across
children of parents from di erent socio-economic backgrounds’ (p. 4). Furthermore, those
studies are not including personality as an explanatory factor.
Damian et al. (2015) perfectly summarise the research gap: ‘The psychological lit-
erature on status attainment tends to focus on personality trait and cognitive ability
predictors and correlates [...]. In contrast, sociological literature on status attainment
tends to focus on parental social class predictors and correlates [...] Although these two
lines of research have developed in parallel, there is very little research, to date, bridging
the two traditions’ (p. 474). This is where sociologists and survey research can contribute
to personality research. This dissertation takes an interdisciplinary approach, combining
relevant aspects of both psychology and sociology to examine the complex relationship
between the reproduction of inequality in education and labour market outcomes, and
personality. This work adds to the existing body of inequality literature by combining
state of the art sociological and psychological concepts and methods. It brings together
educational and income inequality with personality and parental background, using em-
pirical methods and longitudinal multi-generational data.
The Scope of this Thesis
This thesis first provides an outline on the definition and history of personality mea-
sures to lead to a data section, followed by three empirical studies on the relationship of
personality and social inequality, finishing with a discussion on limitations of this study
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and research outlooks. Chapter 2 provides an overview of the history of personality re-
search, primarily on the personality measures under research, two of the most widely
used personality measures: The NEO Personality Inventory (PI) developed by Costa and
McCrae (1985), commonly known as the ‘Big Five’ and ‘Locus of Control’, a measure
for control attribution (Rotter, 1954, 1966). In addition, it discusses how personality fits
into the above-mentioned discussion about ‘noncognitive skills’ and how personality as
an abstract construct is commonly operationalised and measured.
Chapter 3 presents the data and the sample used. I employ data of a rarely used
sub-sample of the German Socio-economic Panel, the longest running household panel in
Germany, containing children of the panel households at age 17, the so-called ‘Youth Ques-
tionnaire’. The data structure includes information on three generations, two of which
contain personality measures directly asked of the participants. This unique combination
of longitudinal information and the multi-generational structure of the data, including
qualitatively high personality measures, allows the researcher to gain new knowledge in
the field of educational and labour market research. The chapter then contains informa-
tion on the operationalisation and details on the variables of choice.
The first study, chapter 4, aims to answer the first above mentioned research ques-
tion on how personality a ects educational and labour market outcomes and additionally
examines the reciprocal e ects of personality and labour market outcomes. Structural
equation modelling is applied to adequately model the latent nature of personality vari-
ables. This study has a more explorative character, as predicting theories on long-term
educational and labour market outcomes are not available for each personality trait.
Chapter 5 contains the second study that examines the second research question, the
extent to which di erences in personalities of children and parents can explain the repro-
duction of education and labour outcome inequality within socio-economic groups over
two generations. The theoretical approach follows a concept of Boudon (1974), where
‘primary e ects’ refer to class specific distribution of academic performance and ‘sec-
ondary e ects’ refer to ‘class specific preferences’. It is examined whether and to what
extent personality contributes to that. To integrate personality e ects into this approach,
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I add the aspect of personality traits as action guiding preferences in following an idea
by Rotter (1990). The method of choice is testing mediating e ects of personality on the
e ect of parental education on children’s educational outcomes in multivariate regression
models.
Chapter 6 presents the third study, which investigates to what extent supportive par-
enting contributes to the development of favourable or unfavourable personality traits
and how educational outcomes are related to this. This chapter tries to make visible,
how predictors of educational success indirectly contribute to the reproduction of educa-
tional inequality. This study, too, uses structural equation modelling structural equation
modelling to analyse supportive parenting as a latent variable.
The thesis closes with the discussion in chapter 7, summarising the main results as well
as describing the shortcomings of this study, alternative measures for personality and an
outlook for future research.
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2 Personality as a Noncognitive Skill
The term ‘noncognitive skills’ is commonly found in the context of unexplained variance
in multivariate models, in contrast to or in comparison with cognitive skills without
further explanation. This chapter summarises previous attempts of defining noncognitive
skills and explains how the central variable of this study, personality, is embedded in this
context. After this, the chapter focuses more on research on personality. Firstly, a brief
overview on the history of personality research in general is given, as well as how the
concept of personality is to be operationalised and measured. Secondly, the ‘Big Five’
(section 2.3) and ‘Locus of Control’ (section 2.4), the two concepts used in this study, are
introduced. These two sections present the Big Five and Locus of Control in a research
history context and link them to similar concepts in the field of personality research.
In terms of wording, I agree with a quote by Farkas (2003, p. 542) on the term ‘noncog-
nitive skills’: ‘However, the authors [referring to Bowles and Gintis (1976); note from the
author] use this phrase as a catch-all because they wish to focus on variables other than
those measured by test scores. Because essentially all subsequent researchers have main-
tained this nomenclature, I shall too.’ From this quote also, the term ‘cognitive skills’
derives, that is used when referring to the sum of cognitive abilities directly leading to
performance in any form of intelligence and test scores in an academic context. ‘Person-
ality’ in contrast is used for the whole of personality traits in a person and understood as
a special case of noncognitive skill. ‘Personality traits’ are di erent concepts of a person’s
intrinsic attributes that motivate acting after certain preferences (‘action guiding prefer-
ences’), as explained in section 2.1 and more specifically with reference to Rotter (1954)
in section 2.4. ‘Personality styles’ are practically equivalent to what is termed ‘personal-
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ity traits’ in other areas of research. The terms ‘styles’ and ‘traits’ do not describe the
same thing, but in the case of personality it can be found interchangeable across di erent
areas of literature. In other domains styles refer to active processes, for instance thinking
styles (Sternberg, 1994; Zhang, 2002), parenting styles (Pettit et al., 1997) or learning
styles (Blickle, 1996), while ‘traits’ are usually described to attributes or characteristics.
In this work the term ‘personality traits’ is used. For example, the five dimensions of the
Big Five (Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism)
will be referred to as five di erent personality traits.
The general term ‘skills’ has been described by Winterton et al. (2005, p. 12) as ‘goal
directed, well-organised behaviour that is acquired through practice and performed with
economy of e ort.’ They identify four major points of this definition. First, skills are
developed by practice over time; second, the goal direction to external demands; third,
that it is a pattern of behavioural structures; and fourth, skills help to diminish cognitive
demands. Skills can be divided into cognitive and noncognitive skills. Cognitive skills con-
centrate on abilities such as reading, mathematics and sciences as well as meta-cognition
(Haendel et al., 2013). Noncognitive skills, however, are very complex and there are sev-
eral perspectives on the di erent dimensions of noncognitive skills; personality would be
just one of them. In the following, I would like to discuss the broader context in which
personality research is embedded.
Although there is a growing amount of literature that deals with noncognitive skills,
there is a lack of definition of noncognitive skills. Without a doubt this is due to the
variety and versatility of concepts that fall under this dimension. A central problem in
definition is the generalisation and the specificity of noncognitive skills or any related or
subordinated constructs. Most studies o er either a more specific definition of a particular
noncognitive skill or no definition at all, depending on the availability of data (Brunello
and Schlotter, 2011).
In terms of definitions, the distinction of noncognitive skills as the counterpart of cog-
nitive skills can be found frequently. However, it is generally not easy to distinguish
cognitive from noncognitive traits. Some noncognitive traits, e.g. creativity or learning
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styles are indeed connected to cognitive abilities. Because there is a large body of ex-
isting literature considering cognitive skills there is a variety of definitions. One of the
most popular is by Weinert (2001), who defines cognitive skills as ‘[...]abilities that are
available or that can be cognitively learned, for the purpose of solving certain problems,
as well as the motivational, volitional and social willingness and ability, to be able to
solve problems successfully and responsibly in varying situations’ (p. 46). This definition
includes noncognitive dimensions such as motivation and social willingness and uses them
as prerequisites for cognitive functions. Another popular definition describes cognitive
traits as ‘holistic capability that has a distinctive history of quantitative and qualitative
developmental change’. (Royer et al., 1993, p. 203). The emphasis here lies on the ability
of a learned action. However, setting noncognitive skills in contrast to this, the question
arises of whether or not noncognitive skills cannot be learned as well.
Another definition provided from an economic perspective by Borghans et al. (2008a,
p. 3) describes noncognitive skills as ‘patterns of thought, feelings, and behaviour’. This
definition does not specify whether these patterns are systematic, (sub-)conscious and
in which context they are needed. While this definition is broad, but it also shows that
there is a vast range of noncognitive skills, which is not easy to sum up in one sentence.
Personality viewed under this definition can be seen in two ways: First, as a predecessor of
noncognitive skills that causes those patterns; or second, as a noncognitive skill itself, be-
ing direction guiding for actions and decisions. Rosen et al. (2010) provide a more concrete
definition of noncognitive attributes as ‘those academically and occupationally relevant
skills and traits that are not specifically intellectual or analytical in nature’ (ib., p. 1).
This definition emphasises the relevance of noncognitive skills in an academically and
occupational context and distinguishes them more clearly from cognitive skills.
To my knowledge, there is no major classification of noncognitive skills yet. Examples of
noncognitive skills are numerous such as discipline, industriousness and perseverance as
well as motivation, leadership abilities, or personality attributes such as self-confidences,
locus of control, self-esteem, the five-factor model (Big Five), and impulsiveness (Farkas,
2003). Moreover, e ort in learning, self-e cacy, social behaviour and coping strategies
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as well as resilience can be summed up under noncognitive skills.
2.1 The History of Personality Research
People recognising themselves as individuals with individual di erences is a relatively
young concept. It arose at the time of the Renaissance (Winter and Barenbaum, 1999),
where the importance of the living world and the recognition of humans as individuals
replaced the theocentric world view. In the middle ages, people defined themselves less
as individuals and more as part of certain groups or classes, such as people, guilds,
and families (ib.). Modern psychology of personality, which is rooted in the late 19th
century, has concentrated on three major topics: ‘Individualism, a pervasive concern
with irrationality and the unconscious, and a strong emphasis on measurement. [...] all
three [...] did shape (and limit) the emerging field of personality psychology in important
ways that can still be recognised’ (ib., p. 4). Psychometrics developed from this field
in the early twentieth century. Personality was thereby seen as something predictably
changeable, where changes could be measured on linear scales. On the other hand, the
study of the unconscious found its application mainly in psychiatry, with Freud and Jung
as most prominent exponents. Qualitative case studies were conceived as outdated in the
early 1900s.
Major ideas in personality research were developed in Germany. Only in the 1930s
was research organised in specific journals, integrating di erent approaches, mainly from
Germany, the UK and the US. Initiators of this process were Allport, who studied in
Germany and later transferred to the US, Murray, and Lewin (McAdams, 1997). While
Allport saw personality as an ordered and rational function, Murray described personality
as an unordered mix from various memories, fantasies and identities. Those di erent parts
show themselves in situations of particular needs, be it a material need or a psychogenic
need, e.g. success, security or dominance. Lewin in contrast, set up the ‘Field Theory’
or ‘Valence Theory’, where a person’s motivation to act is defined by the need of people
to regain equilibrium. A field would be the setting of events in which a person exposed
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to tension, through a physiological condition, a desire for something, or an intention to
do something. He calls the place where a person reaches a particular goal and therefore
reduces the tension ‘valence’. The di erence to Murray’s theory, which sees motivated
acting as a result of past person-environment interaction, is that Lewin sets act and goal
into a coordinated relation. This theory became the basis of modern expectancy-value
theories (McAdams, 1997). All personality theories aimed to explain motivated acting,
where personality would be the predictor in di erences of behaviour. Following the idea
that people share and di er in certain aspects of personality, Cattell and Eysenck started
identifying single items measuring personality traits in the 1950s. These traits were
seen as latent variables resulting from measurable items. Multi-trait personality models
have more than one factor and move on a higher level of abstraction than those using
only one trait. The combination of di erent characteristics produces a multi-dimensional
profile for each individual. As today, factor analysis was the first choice of method.
This resulted in twelve and, respectively, three factors: ‘[...] [Eysenck; note from the
author] argued that Cattell’s 12 oblique factors were really equivalent to his own three
orthogonal "‘superfactors"’ of Extraversion, Neuroticism and Psychoticism’ (Winter and
Barenbaum, 1999, p. 4). While Cattell’s theory obtained only few followers, Eysenck laid
the foundation for the popular five-factor model.
2.2 Measurement Concepts of Noncognitive Skills
and Personality
Noncognitive skills can be assessed with regard to content-related, construct-related and
criterion-related evidence (Borghans et al., 2008a; Heckman, 2008). Content-related skills
refer to substantial meanings of the trait itself. They are identified through intensive inter-
views and can only be studied on a case by case basis. Assessing ‘content-related’ means
assessing with qualitative methods and are rarely found in the literature. The construct-
related approach is probably the most widely used method, especially by psychologists. It
refers to the ‘internal consistency of quantitative measures’ (Heckman, 2008), which are
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usually item batteries in self-assessment questionnaires. These items are similar to each
other because they are more or less equally influenced by the underlying latent construct.
There is also the possibility of evaluating multi-dimensional measurements. Therefore,
the items should be convergent within a cluster and discriminant across clusters. One
method to identify these clusters is factor models, which are very common in research
of noncognitive skills. Criterion related methods are based on real behaviour in a nat-
ural environment usually by using proxies for correspondent sets of latent variables. A
criterion, e.g. littering cigarettes, is observed, and a trait, e.g. sense of responsibility,
is associated with the criterion. This approach is more direct and has the advantage
that the criterion is actually observable, but it also has problems, especially in terms of
validity.
The most commonly used measurements, especially for personality, are construct-
related and can be found in the form of short item batteries in some large-scale data
sets such as the German Socio-economic Panel in Germany, The British Cohort Study in
Great Britain or the National Longitudinal Study in the US. Most literature, however,
refers to US data. This might be due to the availability of the information, since it is a
rather young area of research in Sociology and Economics. Smaller studies, conducted by
psychologists often have longer questionnaires that may be more valid but are typically
too long for large scale surveys. Unfortunately, the di erent items used across question-
naires of di erent studies, are very often too diverse and not directly comparable (see
Rosen et al., 2010).
The content dimensional approach can again be subdivided into two categories: Struc-
ture oriented and process oriented measures (Boekaerts, 1996; Krohne, 1996).
Structure Oriented Measures
Boekaerts (1996) divides structure-oriented measures into single-trait theories, styles
and multi-trait theories. Single-trait theories rely on one single trait, e.g. a ects, atti-
tudes and beliefs that are traits, or states like happiness and anxiety, or beliefs such as
locus of control and achievement motivation. Personality measures such as self-esteem,
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authoritarianism and anxiety also fall under this category. There is no proven theory
that explains which item to choose for which kind of research. Often, the availability of
instruments decides which factors to choose until a new, better measurement appears.
One dimension of single trait theories are so-called ‘styles’. Styles are described as
‘consistent modes of cognitive and a ective processing, which influence the way cognitive
abilities and a ective traits are related to individual behaviour’ (Boekaerts, 1996, p.
379). Styles can be divided into cognitive styles, learning styles, personality styles, and
thinking styles. Cognitive styles refer to a person’s information processing, e.g. flexibility
and fluency in theorising, need for variety or preference for complexity. Learning styles
describe individuals’ preference for dealing with and handling a specific problem. An
example is the three learning styles of Entwistle (1988): memorisation, trying to acquire
high grades, and a search for personal understanding (Boekaerts, 1996). Thinking styles
are a combination of personality and behavioural styles. Sternberg (1988) was the leading
author in this area. Dweck (1999) for example, describes to what extent belief in malleable
intelligence can boost learning success. Generally, the thinking style combines preferences
through personal disposition with actual tendencies of behaviour. Studies have shown
correlations between thinking styles and personality styles (Sternberg, 1994; Zhang, 2002).
Process Oriented Measures
Process oriented measures deal with the person as a whole and concentrate on how a
person functions in a certain situation. It is not about traits but more about problem
solving strategies such as self-regulatory strategies, coping skills and social cognitive pro-
cesses (Boekaerts, 1996). The emphasis lies on the dynamic of the interaction, not on
the individual’s traits itself. Also motives of action are part of process oriented measures
(Krohne, 1996). Most of the research conducted so far, however, has concentrated on
structure oriented measures.
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2.3 The Five-Factor Model
From the middle of the 20th century, higher performing computers led to a quickly growing
number of di erent personality models, for example, the California Personality Inventory
(CPI) by Gough (1957), the Beck Depression Inventory (BDI) by Beck et al. (1988, 1961),
or the Myers-Briggs Type Indicator (Myers, 1963), just to name a few, among them the
five-factor model (‘Big Five’). The five-factor model is more of a summary of di erent
models than the name of a specific instrument in itself. The instrument I will refer to, is
the NEO Personality Inventory (PI) developed by Costa McCrae (1985) and the Revised
NEO Personality Inventory (PI-R) (McCrae and John, 1992). The original name NEO
refers to the original three dimensions included: Neuroticism (N), Extraversion (E), and
Openness to Experience (O). Later, two more dimensions were added: Agreeableness (A)
and Conscientiousness (C). Therefore, also the acronym OCEAN is commonly used when
talking about the NEO PI(-R). The original form includes 6 facets (each as single items)
for each dimension (table 2.1).
Even though critics remark that the inventory lacks a theoretical foundation (Almlund
et al., 2011, p. 75), it has been one of the most widespread and acknowledged instruments
in psychology until today. There is a high agreement among researchers for the Big Five
being a suitable and comprehensive instrument for measuring personality (DeRaad and
Schouwenburg, 1996; Mueller and Plug, 2006). The FFM has been tested in many cul-
tural contexts, e.g. Germany, Israel, the US and Japan, and has been shown measurable
across these di erent cultural contexts. It has been claimed to be relatively stable across
adult life (Costa and McCrae, 1988; Thompson, 2008), something that will be discussed in
more detail in 4.1. The strength of the FFM lies in the integration of many di erent per-
sonality traits, which were inconsistently named and distributed among earlier literature.
However, there is no claim for su ciency of the FFM in measuring personality.
The five dimensions are called Openness (to Experience), Conscientiousness, Extraver-
sion, Agreeableness and Neuroticism, also abbreviated with the acronym OCEAN. Some-
times Roman numbers are used to make the dimensions more neutral. This is because in
the literature there is a fairly good agreement on the number of dimensions, but not neces-
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sarily on their interpretation (Digman, 1990). In this work I will refer to the full names of
McCrae and John (1992) and the interpretation of the original creators of the scale (Costa
and McCrae, 1985). Openness to Experience includes the appreciation of artistic work,
curiosity and imagination as well as originality. Conscientiousness addresses a person’s is
organisation and e ciency as well as responsibility and ability to plan. Extraversion de-
scribes if a person is active and assertive, outgoing and talkative. Agreeableness includes
if a person is forgiving, generous and kind. Neuroticism is the emotional stability of a
person, e.g. if he or she is anxious, touchy or worrying a lot. Extraversion and Agree-
ableness represent social aspects of character. Their items aim to capture behaviour in
social interaction. Neuroticism covers the emotional dimension; Conscientiousness and
Openness to Experience refer more to intellectual personality dimensions.
2.4 Locus of Control
Locus of Control is a popular construct from psychological control research, emerging in
the 1970s. The concept of control belief has numerous constructs, but they are di erent
in their structure. As Skinner (1996, p. 549) sums it up:
Even a cursory consideration of the area reveals a large number of terms,
which, although di erent, nevertheless seem to be interrelated and partially
overlapping. [. . . ] One set of these constructs is based on the term control
and includes, for example, personal control, sense of control, locus of control,
cognitive control, agenda control, vicarious control, illusory control, outcome
control, primary control, secondary control, action control, decisional control,
predictive control, informational control and proxy control. The other set
of constructs does not explicitly use the word control but nevertheless seems
closely related, if not identical, to the set that does; these include helpless-
ness, e cacy, agency, capacity, mastery, e ectance, e ectiveness, autonomy,
self-determination, competence, contingency, causal attributions, explanatory
style, responsibility, blame, probability of success, and outcome expectancy.
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Table 2.1: The Big Five and its original factors
Domain Facets Definition of Factor
O (Openness) O1 Fantasy
The degree to which a person
needs intellectual stimulation,
change, and variety.
O2 Aesthetics
O3 Feelings
O4 Actions
O5 Ideas
O6 Values
C (Conscientiousness) C1 Competence
The degree to which a person is
willing to comply with
conventional rules, norms, and
standards.
C2 Order
C3 Dutifulness
C4 Achievement Striving
C5 Self-Discipline
C6 Deliberation
E (Extraversion) E1 Warmth
The degree to which a person
needs attention and social
interaction.
E2 Gregariousness
E3 Assertiveness
E4 Activity
E5 Excitement-Seeking
E6 Positive Emotions
A (Agreeableness) A1 Trust
The degree to which a person
needs pleasant and harmonious
relations with others.
A2 Straightforwardness
A3 Altruism
A4 Compliance
A5 Modesty
A6 Tender-Mindedness
N (Neuroticism) N1 Anxiety
The degree to which a person
experiences the world as
threatening and beyond his/her
control.
N2 Angry Hostility
N3 Depression
N4 Self-Consciousness
N5 Impulsiveness
N6 Vulnerability
Source: Borghans et al. (2008a, p. 136)
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Extensive research has been done on di erent constructs of control, showing variations
in outcomes such as personal well-being, health, coping and success. Due to the large
variety of constructs however, many studies are not comparable. Di erences in results
can be perplexing if the di erences between the constructs are not clear. Vice versa, even
if studies have used the same or a very similar construct, it is likely that these studies
cannot be found under the same label (Skinner, 1996).
To understand the concept of control, it is best to start with the reactions of animals.
In numerous (rather cruel) studies was shown how animals behaviour changes when the
control over a painful situation was taken from them. To spare the gentle reader from
the dreadful details, I summarise the main result of series of studies by Seligman et al.
(1968). The research subjects were dogs exposed to electric shocks, one group physically
constrained and the second group put in a box that enabled the dogs to end the shocks
by showing certain behaviours. In the second part of the experiment, dogs were set
in a box, where escape from the shock was not possible. Seligman et al. found the
dogs to be helplessly exposed to the shock in the first part of the experiment to resign.
They su ered without even trying to escape. This is what Seligman labelled as ‘learned
helplessness’. The other dogs, who had learned before that the shock could be avoided
by a certain behaviour struggled hard by barking, jumping and trying to run to avoid
the pain. When the researchers introduced an obvious way for the dogs to escape (a
kennel with a movable exit door), the second group of dogs learned much faster to use
the new option of avoidance. In the original series of experiments many more options
and variations were conducted.
Learned helplessness is not only a phenomenon in animals but also in humans. This
was most drastically shown in chronically ill people. One study described a series of
suicides in psychiatry after a number of discouraging arguments with sta  members. The
patients simply lost hope ever to be better again (Lefcourt, 1973). Of course, these three
examples are the extremes of the subjective loss of control. However, they underline the
extent of e ects control beliefs have. The good news is: These beliefs can be learned and
changed and the focus of psychological research shifted from hopelessness to encouraging
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and improving self-perception, emotional well-being, mastery orientation, and success
(e.g. Dweck, 2008, 1999; Hansemark, 1998), which is the link of those control beliefs to
school and labour market outcomes.
Locus of Control measures the di erence between individuals in their attribution of
control over their lives. Some individuals tend to think that they have little or no control
over what happens in their lives, while others believe that they control most of the things
that happen to them. These are called external and internal attributions of control
(Weinhardt and Schupp, 2011; Judge et al., 2002; Rotter, 1966). This concept is close
to social psychological theories of attributions (Seligman, 1972; Weiner, 1972). One of
these theories is the attribution theory by Kelley (1973), which describes that actors
di erently attribute positive and negative events to internal and external factors, which
they cognitively process to a logical conclusion about control. Depending on this control
thought, individuals act accordingly. The internal attribution of control is predictive
for motivation and goal settings. Only if control is attributed to oneself will individuals
understand it as malleable under their influence and therefore it becomes the precondition
of action. The external attribution can lead to so called ‘learned helplessness’ (Seligman,
1972). This means that the individual does not recognise their own control over a situation
and thinks nothing can be changed by their actions. This prevents the individual from
taking action for improvement. It can even lead to – or is typical of – depressive behaviour
(Alloy and Abramson, 1982; Klein et al., 1976). Among all kinds of measures over di erent
dimensions of control, the construct Locus of Control has grown to be the most popular
measure (Lefcourt, 2014). Developed by Rotter (1954) the measures are now widely used
in surveys and psychological studies. Table 2.2 shows the original questions of Rotter’s
measurement.
Table 2.2: Rotter’s original questionnaire of assessing Locus of Control (1954)
Item no. Item poles Item text
1 Filler a Children get into trouble because their parents punish them toomuch.
Filler b The trouble with most children nowadays is that their parents aretoo easy with them.
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Table 2.2 continued
Item no. Item poles Item text
2 a Many of the unhappy things in people’s life are partly due to badluck.
b People’s misfortunes result from the mistakes they make.
3 a One of the major reasons why we have wars is because peopledon’t take enough interest in politics.
b There will always be wars, no matter how hard people try toprevent them.
4 a In the long run people get the respect they deserve in this world.
b Unfortunately, an individual’s worth often passes unrecognised nomatter how hard he tries.
5 a The idea that teachers are unfair to students is nonsense.
b Most students don’t realise the extent to which their grades areinfluenced by accidental happenings.
6 a Without the right breaks one cannot be an e ective leader.
b Capable people who fail to become leaders have not takenadvantage of their opportunities.
7 a No matter how hard you try some people just don’t like you.
b People who can’t get others to like them don’t understand how toget along with others.
8 Filler a Heredity plays the major role in determining one’s personality.
Filler b It is one’s experiences in life which determine what they’re like.
9 a I have often found that what is going to happen will happen.
b Trusting to fate has never turned out as well for me as making adecision to take a definite course of action.
10 a In the case of the well prepared student there is rarely if ever sucha thing as an unfair test.
b Many times exam questions lend to be so unrelated to coursework that studying is really useless.
11 a Becoming a success is a matter of hard work, luck has little ornothing to do with it.
b Getting a good job depends mainly on being in the right place atthe right time.
12 a The average citizen can have an influence in government decisions.
b This world is run by the few people in power, and there is notmuch the little guy can do about it.
13 a When I make plans, I am almost certain that I can make themwork.
b It is not always wise to plan too far ahead because many thingsturn out to be a matter of good or bad fortune anyhow.
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Table 2.2 continued
Item no. Item poles Item text
14 Filler a There are certain people who are just no good.
Filler b There is some good in everyone.
15 a In my case getting what I want has little or nothing to do withluck.
b Many times we might just as well decide what to do by flipping acoin.
16 a Who gets to be the boss often depends on who was lucky enoughto be in the right place first.
b Getting people to do the right thing depends upon ability, luckhas little or nothing to do with it.
17 a As far as world a airs are concerned, most of us are the victims offorces we can neither understand, nor control.
b By taking an active part in political and social a airs the peoplecan control world events.
18 a Most people don’t realise the extent to which their lives arecontrolled by accidental happenings.
b There really is no such thing as ‘luck’.
19 Filler a One should always be willing to admit mistakes.
Filler b It is usually best to cover up one’s mistakes.
20 a It is hard to know whether or not a person really likes you.
b How many friends you have depends upon how nice a person youare.
21 a In the long run the bad things that happen to us are balanced bythe good ones.
b Most misfortunes are the result of lack of ability, ignorance,laziness, or all three.
22 a With enough e ort we can wipe out political corruption.
b It is di cult for people to have much control over the thingspoliticians do in o ce.
23 a Sometimes I can’t understand how teachers arrive at the gradesthey give.
b There is a direct connection between how hard I study and thegrades I get.
24 Filler a A good leader expects people to decide for themselves what theyshould do.
Filler b A good leader makes it clear to everybody what their jobs are.
25 a Many times I feel that I have little influence over the things thathappen to me.
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Table 2.2 continued
Item no. Item poles Item text
b It is impossible for me to believe that chance or luck play animportant role in my life.
26 a People are lonely because they don’t try to be friendly.
b There’s not much use in trying too hard to please people, if theylike you, they like you.
27 Filler a There is too much emphasis on athletics in high school.
Filler b Team sports are an excellent way to build character.
28 a What happens to me is my own doing.
b Sometimes I feel that I don’t have enough control over thedirection my life is taking.
29 a Most of the time I can’t understand why politicians behave theway they do.
b In the long run the people are responsible for bad government ona national as well as on a local level.
Source: Rotter (1954, pp. 11)
Items poled towards high values in externally located control in bold print
Rotter (1954) defines his internal versus external control attribution construct as the
following:
[...] an event regarded by some persons as a reward or reinforcement may be
di erently perceived and reacted to by others. One of the determinants of this
reaction is the degree to which the individual perceives that the reward follows
from, or is contingent upon, his own behaviour or attributes versus the degree
to which he feels the reward is controlled by forces outside of himself and
may occur independently of his own actions. The e ect of a reinforcement
following some behaviour on the part of a human subject, in other words,
is not a simple stamping-in process but depends upon whether or not the
person perceives a causal relationship between his own behaviour and the
reward. A perception of self-action and outcome can vary in degree. When a
reinforcement is perceived by the subject as following some action of his own
but not being entirely contingent upon his action, then, in our culture, it is
typically perceived as the result of luck, chance, fate, as under the control
21
of powerful others, or as unpredictable because of the great complexity of
the forces surrounding him. When the event is interpreted in this way by an
individual, we have labelled this a belief in external control. If the person
perceives that the event is contingent upon his own behaviour or his own
relatively permanent characteristics, we have termed this a belief in internal
control.
In addition to the learned helplessness concept of Seligman, Rotter emphasises the cogni-
tive judgement and subjective perception of the situation instead of simple conditioning.
If the control is perceived as out of the control of the individual, dependent on luck, fate
or others, he labels it ‘external control’. On the other hand, people showing ‘internal
control’, believe that the outcome of an event was or will be dependent on their own
action.
Rotter also states that the Locus of Control is not the expectancy of an outcome, rather
than a reinforcement between the expectancy and the outcome. On an abstract level, he
talks about specific and general expectancies. As the name suggests, specific expectancies
are connected to the outcome of a specific situation. In contrast, general expectancies
are about undefined situations, more of a belief, drawn from learned attitudes and expe-
riences. Specific expectancies can predict a behavioural outcome of a person correctly,
when the situation is the same or rather similar to a situation already familiar to the
individual. There is security in the judgement of the individual about how to reach a
certain outcome and, therefore, the individual will react accordingly. However, if the sit-
uation is unknown, there is insecurity and therefore people will draw from general beliefs
or knowledge. The measurements of Locus of Control indicates the general attitudes of
people towards life and not specific expectancies in specific situations. Therefore, Locus
of Control is not supposed to predict behaviour precisely in repeated situations, but to
cover a trend of decisions taken by individuals because of their general beliefs. For ex-
ample, a student revising for a maths test, with the specific expectancy of failing because
he or she has failed in maths tests before, will have a number of di erent alternative
behaviours in mind: Not revising at all, for expecting failure anyway, or, since there is a
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chance of improving, because it is a di erent test, trying to learn, as his or her general
Locus of Control is internal and therefore success is connected to the e ort taken to reach
it. Rotter’s assumption is, the more similar the situation is, e.g. the same subject and the
same teacher, the more likely the specific expectancies decide over the behaviour. The
more the situation di ers, e.g. a geography test instead of maths or a new school year
with a di erent teacher, the more general expectancies guide the behaviour of individuals.
One of the most common critiques about Locus of Control and social class and at-
tainment is the direction of causality. Locus of Control is not a general predictor of life
decision, but a catalyst towards a certain behaviour in unknown situations, which means
that failure in one career decision does not necessarily demotivate success-striving be-
haviour in another career decision, depending on how similar the first situation is to the
next. In terms of social learning, social status of the parents imprints children’s Locus of
Control. However, low social status does not necessarily cause external Locus of Control.
Locus of control can be shaped by many other things than low social status or income,
such as child abuse or peer e ects. It then e ects disadvantageous or advantageous be-
haviour in situations new to individuals rather than previous experiences of the family.
Various situations and events, such as career changes, can contribute to shape Locus of
Control. As demonstrated in Seligman’s learned helplessness concept, constant failure in
attainment can lead to the feeling of lacking control, which in turn shows in a tendency
for external Locus of Control. On the other hand, own initiative, e ort and acting will
improve chances of success. Most likely it is a reciprocal relationship. In chapter 6 I
will try to capture the reciprocity of attainment and Locus of Control, by modelling a
dynamic model with di erent time point of measurements of both attainment and Locus
of control to see the trend of causal direction.
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3 Data and Operationalisation
The data used for this study is the German Socio-Economic Panel (GSOEP) and its
additional module, the GSOEP Youth Questionnaire. The GSOEP is a representative
sample of about 11,000 households in Germany, containing approximately 22,000 persons.
It started in 1984 and is one of the longest running panel studies in the world. The survey
is conducted yearly with random survey dates. It contains extensive information about
the socio-economic situation of the household as well as a monthly biography employment
history of the respondents. In addition, questions about personality and life satisfaction
are included.
The German Socio-Economic Panel is provided by the Institute for Economic Research
(DIW) and contains educational information for three generations: the respondents of
the Youth Questionnaire, their parents as respondents of the main questionnaire, and
indirectly the parents of the respondents of the main questionnaire. For the two younger
generations, the participants of the Youth and main questionnaire, first-hand information
on education and income and personality measures are available. For the first (oldest)
generation, the parents of the participants of the main questionnaire, only reported infor-
mation on education by the participants is available. For those, no personality measures
are available. So, in contrast to the analysis with the youth questionnaire, it is not
possible to look at the influence of parental personality, but only the personality of the
children (which in turn are the parents in the Youth Questionnaire). An advantage of
using the sample of the main questionnaire is the possibility of examining on long-term
outcomes such as the highest degree obtained and income, where there is only selective
data available for the 17-year-olds in the Youth Questionnaire.
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Personality questions are only asked in selected years. Some constructs of personality
traits have been changed over the years, which limits their usability. The Locus of Control
was surveyed in 1999, 2005, and 2010. The 1999 version di ers in questions and coding
from the other years and can therefore not be used for the analyses. An item battery
of Big Five was asked in 2005, 2009 and 2013. Due to the availability of the data, only
the chapter section 4.5 contains the wave of 2013. The other chapters contain data from
2000 to 2012.
The second sample results from the Youth Questionnaire (Lohmann et al., 2011; Wein-
hardt and Schupp, 2011). In this additional side panel, children of the households of
the main panel aged 17 are interviewed. This is the first time when youths participate
actively in the SOEP. In the next year following the interview for the Youth Question-
naire, they can continue as 18-year-olds as a regular part of the original household panel
with the standard personal questionnaire. The Youth Questionnaire was introduced in
the year 2000. Due to the randomisation of the time of the interviews across each wave,
children can also be 16 or 18 at the time of the interview. They are included in the
interviews when they complete their 17th year within the survey wave. For language sim-
plification, in the following chapters they are summarised and referred to as 17-year-olds
or youths. The respondents are born between 1982 and 1995, so in the last wave in 2012
the pooled dataset contains information from youths aged 17. For the ones continuing the
survey, information on later educational outcomes could be analysed with the additional
information from the youth questionnaire. Only about 10% of the participants of the
Youth Questionnaire, however, continue more than one wave when they pass to the main
questionnaire.
The Youth Questionnaire contains questions about free-time activities, work and school-
ing as well as questions about their socialisation and family life. As personality traits,
again the Big Five and Locus of Control are included. The Big Five were included in
the questionnaire from the beginning in 2000, while Locus of Control was added later
in 2006. Combining this sub-sample with the main sample enables a direct comparison
of personal characteristics of the interviewed children with their parents. This gives us
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the unique opportunity to compare personality and educational outcomes from parents
and children first hand. Because the children are only interviewed once with the Youth
Questionnaire and then change to the adult questionnaire, the resulting data set of the
youth questionnaire is pooled cross-sectional and not longitudinal.
Parental information is taken from a generated parental data set, provided by the DIW
(Frick et al., 2005), from reported information by the children in the Youth Questionnaire,
as well as from merged panel data from the main questionnaire. This data set was merged
with the self-reported data of the children from the Youth Questionnaire.
All the coding and the following analyses were conducted with the software package
STATA 13.
3.1 Sample
Units of analysis are dependent on the research questions in the di erent chapters. For
questions regarding the adults, the units are surveyed people in the main questionnaire
and the information on their parents is taken by the information given by the respondents.
In the Youth Questionnaire the units are the children and information of their parents
are added from the self-reported data of their parents in the main questionnaire. While
the main questionnaire is a representative household sample for Germany, the youth
questionnaire, in contrast, is not a random sample of the German population. They are
the children of the randomly drawn households, who are in their 17th year after birth.
The original youth sample contains 3796 cases.
Because of the large intervals on interviewing parents’ personality traits, not all of the
children have matched information on the personality of their parents. This results in
di erent case numbers when this information is used. The procedure with missing values
di ers across analyses since some methods allow imputation while others are not suited
for it. The case numbers vary notably across the di erent chapters, depending on the
object of research and the hypotheses. Cases were generally excluded when the complete
item battery of either the Big Five or Locus of Control was missing. However, the cases
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from 2000 and to 2005 contain only Locus of Control because the Big Five were only
introduced in 2006. These cases were kept whenever Locus of Control is analysed as
a single predictor, without the Big Five, in models. Furthermore, cases were excluded
where the type of school, as a central variable, was missing and not to be identified by
other variables. The procedure for identifying missing values in type of school and grades
is described in Chapter 3.3.1. The final youth sample size is N = 3, 325.
In correlation analyses cases were excluded pairwise. In regression models of any kind,
cases were excluded listwise. When applying Structural Equation Modelling, the Stata
estimation with Maximum Likelihood with Missing Values (MLMV) was used. MLMV,
also known as Full Information Maximum Likelihood (FIML), reconstructs missing in-
formation from other available values in the dataset. MLMV has been shown to be a
reliable imputation method, that is superior under the MCAR (missing completely at
random) and MAR (missing at random) condition to other ad-hoc based solutions, such
as listwise and pairwise deletion or simple model based solutions such as regression im-
putation (Wiggins and Sacker, 2002). Before imputing, I tested the data for the MCAR
assumption with Little’s MCAR test for information on the parents, on the children and
on both combined. The Chi-Square test was not significant, neither did two one-tailed
t-tests indicate significant di erences. These results support the assumption of missing
values being completely at random. Why and how missing values are treated and what
the considerations of the specific samples are, is reported in more detail in each of the
empirical chapters. In general, missing information on income and education of the par-
ents was imputed by the imputation variables provided by Socio-economic Panel Study
(SOEP Group, 2017). Considering the number of cases in relation to the complexity of
the models used, the minimum significance level is set to 10% (p<0,1).
Ideally, this study would follow the youth sample into adulthood, observing personality
traits and final educational and labour market outcomes longitudinally. This information
is, however, rarely available. In my sample, the highest level of education and the income
in the first stable job could not be found for about 90% of the participants. This is partly
panel attrition among young people, mostly because youths leave the parental household
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after finishing secondary education and do not continue to participate or, to a lesser
extent, they cannot be followed when moving in later years. The other part is due to
right censoring because the participants are too young. When taking the original gross
sample as provided in the scientific use file without excluding cases, the transition rate
from the youth questionnaire to the first follow-up wave is 81% (3,194 of 3,946 cases).
3.2 Weighting
To generalise results to the population, I used weights for the main sample (Kroh, 2008;
Spiess, 2004). The SOEP o ers two di erent kinds of weights: first, the cross-sectional
weights and second, the longitudinal weights. The cross-sectional weights are the inverse
sampling probability ( 1SP ) of a person, based on household and individual characteristics.
Even though longitudinal weighting is also available, and the data is in fact drawn from a
longitudinal dataset, the resulting dataset does not have a longitudinal structure. Cross-
sectional weights are su cient. Weights are only available for the main questionnaire, but
not for the Youth Questionnaire. Weights are only used when inference to the population
is the aim of an analysis. When the analysis aims to validate a model or e ect weighting
is not used.
3.3 Operationalisation
3.3.1 Educational Performance – Maths Grades
Maths grades were chosen as a measure for school performance, in contrast to highest
school type attended or years of education (see below), which were chosen to measure
educational performance. maths grades can be used as a proxy for cognitive abilities and
this is commonly done (e.g. Protsch and Solga, 2015), however there is a lot of evidence
that maths grades are not completely explained by cognitive abilities. It is more of a
result of a combination of some cognitive abilities and previous training in this field (e.g.
Desoete and Roeyers, 2005; Passolunghi et al., 2008; Geary, 2011) and is therefore, due
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to the unexplained part, an interesting outcome for exploring the influence of personality.
Maths grades tend to be less influenced by language skills, which are often connected
to migration background, which bears in turn, a selectiveness of socio-economic status
and interactions in the speed of language learning and applying. This can be seen best
in the e ect of migration background that tends to be bigger for the language of the
receiving country rather than maths (e.g. Kristen et al., 2014). In sum, maths grades
are variable for measuring school performance that is less confounded with uncontrolled
third variables, although migration background is taken into consideration in the following
estimations.
Nevertheless, it should be mentioned, that German grades and maths grades are
strongly correlated and also that an index of both grades or even grades of other subjects
would be a reasonable alternative when trying to measure overall performance in school.
This is an empirical argument, but indices need to be theoretically profound in terms
of variables measuring the same construct, too. Language learning and mathematical
learning are often seen as di erent learning domains with di erent learning mechanisms.
Influential factors can have similar e ects on both subjects (Fuligni, 1997; Kluczniok
et al., 2013), but with regard to personality there are indications for major di erences in
e ects for di erent domains (Schnabel et al., 2002; Spinath et al., 2010). This is espe-
cially interesting when taking into account that maths takes more active learning e ort
than writing or reading someone’s own native language. This needs noncognitive abilities
such as dealing with failure (Dweck and Leggett, 1988; Ivcevic and Brackett, 2014) or
developing learning styles (Busato et al., 1998; Kolb and Kolb, 2005). So, it is an inter-
esting variable to measure school performance in terms of a more comprehensive set of
personality variables.
When using grades as measure of cognitive abilities to predict further educational or
labour market outcomes, a particular German problem arises: Because of the tripartite
nature of the school system, grades are not comparable over school types. Therefore,
it is necessary to divide the three school types into separate analyses. Self-reported
maths grades are recoded from the German grading system (from 1–‘very good’ to 6–
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‘not su cient’ into 6–‘very good’ to 1–‘not su cient’) to make the interpretation of the
results more intuitive. If students reported grades in points from 0–15, as it is common
in German upper secondary schools, points were linearly transformed into the 1–6 scale.
There is no loss in information, because the grade points are a direct derivation of the
German standard grading scale from 1–6. Self-reported maths grades are recoded from
the German grading system (from 1–‘very good’ to 6–‘not su cient’ into 6–‘very good’
to 1–‘not su cient’) to make the interpretation of the results more intuitive. If students
reported grades in points from 0–15, as it is common in German upper secondary schools,
points were linearly transformed into the 1–6 scale. There is no loss in information,
because the grade points are a direct derivation of the German standard grading scale
from 1–6.
3.3.2 Educational Achievement – Highest School Type
Attended
To measure educational achievement among the 17-year-olds, the highest school type at-
tended was chosen as a measure. The highest school type was coded into three groups
typical of the German school system: lower secondary (Hauptschule), intermediate sec-
ondary (Realschule) and upper secondary (Gymnasium). This was simply derived from
the questionnaire that asked specifically for the highest school type attended.
The introduction of comprehensive schools in some federal states caused some dis-
turbance in this typology. Because the children are still separated within schools by
performance level and final qualification, the final categories are the result same as in
the old system, i.e. the categorisation still applies to students visiting a comprehensive
school.
To separate students into their referring tracks, I used the specificity of the German
tripartite system in which children finish lower, intermediate and upper secondary after
di erent years of education. For those in lower and intermediate secondary schools, school
education ends after 9 and 10 years respectively. The degree attained at age 17 was also
a question in the questionnaire, which makes it easy to allocate them into the tripartite
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Table 3.1: Distribution of 17-year-olds over secondary school types
Type of School N Percent
Lower sec. 628 21.1
Intermediate sec. 1067 35.8
Upper sec. 1284 43.1
Total 2979 100.0
GSOEP Youth Questionnaire
system. So, the highest qualification was checked, which was available for those with a
lower secondary degree and some with an intermediate secondary degree, and in one case
for an upper secondary degree, and coded into the referring tracks. Some of the students
were, however, not uniquely identified through these two variables.
In case this information was not available, e.g. if students were late in finishing in-
termediate secondary or attending upper secondary, I checked for the type of grades.
Students in upper secondary school receive points instead of grades, and this was asked
in the questionnaire. So, students in comprehensive schools receiving points instead of
grades were coded into upper secondary schools. 10 cases could be identified with this
method. There are 346 missing values, about 10%, that were missing from the beginning
or not possible to be uniquely identified.
Table 3.1 shows the distribution of students over the secondary school types. Most
students visit upper secondary schools, followed by intermediate secondary, and lower
secondary at the bottom of the distribution. This is very much in line with the report
and o cial German data of the Federal O ce for Statistics for 2013, the same year of
the last wave of the dataset used (Malecki et al., 2014).
3.3.3 Education of the Parents
For parents, complete information on their educational career is available due to the main
panel of the SOEP. The final educational achievement cannot be measured among 17-
year-olds due to right censoring. Therefore, the highest year of education refers to the
adult sample of the main questionnaire. Due to the complexity and number of di erent
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German school qualifications, hypothetical years of education were coded. Hypothetical
years of education are a measure often used in comparative research (Schneider, 2009),
however it yields several advantages for micro-sociological research as well. Compared to
a mere grouping of educational attainments, hypothetical years are a metric measure that
is more precise than actual years of education and takes vocational training and tertiary
education into account. Compared to the original coding, hypothetical years of education
is the metric variable that loses the least explanatory power (ib.). The scale ranges from
7 ‘no degree’ to 18 ‘college/university degree or higher’. For detailed information on the
generating of the scale see Grabka (2016). The distribution indicates most persons being
in the middle categories which represent mainly lower and intermediate school degrees
plus di erent kinds of vocational training and, with some distance in between, a peak
in holding an academic degree. For analysis of parental education on outcomes of the
children, the parental education is used at the point of time the child was 17 years old.
While the youth sample shows a trend towards upper tertiary education that allows access
to higher tertiary education, the adult sample mirrors adequately the age structure and
the steady rise in educational level over the past decades (Mueller et al., 2017; Reimer
and Pollak, 2010). The average age in the adult sample is 47.7.
This study focuses on parental education as the main predictor for explaining educa-
tional performance and outcomes, as it has been shown that parental education in the
case of Germany to be the predominant factor on educational outcomes compared to
income (Blossfeld, 1993; Buchholz et al., 2017; Lauterbach and Fend, 2017; Pollak and
Reimer, 2005, e.g.).
The studies concentrate on e ects of education of the parents on educational outcomes
of the children rather than income or socio-economic status. This emphasises the cogni-
tive support parents can give, directly and indirectly, rather than drawing on financial
resources. Nevertheless, income and socio-economic are controlled for where applicable1.
1Models in which these two variables were used indicate very similar behaviour as education of the
parents in relation to personality.
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Figure 3.1: Distribution of years of education in the adult sample
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3.3.4 Income
To measure career outcomes as a dependent variable, the gross monthly income is taken.
Instead of the net income that mirrors more the actual available amount of money for
a person, the gross income was chosen to measure the amount of market value of the
labour of a specific person on the labour market. Rather than what a person has left for
use, as makes sense e.g. in poverty research, the gross income represents (ideally) the
compensation of the performance of an individual.
In contrast, in the analyses where the reproduction of inequality is measured, net in-
come is used as a control variable. Net income captures the aspect of material possibilities
and opportunities of families into the model. Net income was chosen over gross income
to control for available financial means of a person’s family background in contrast to
income as an e ective outcome variable. For the latter, gross income is better suited.
Net income reflects the families’ possibilities to support their children through material
means, e.g. books and instruments, or services such as additional tutoring and access
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to private schools or high-quality pre-school education. In contrast to gross income, net
income is the available amount of money that can actually be spent on fostering kids.
When estimating models where household income is used as a control variable, it is net
income and represents the families’ financial possibilities into educational investments.
Gross income, in contrast, is used as an indicator for labour market return, in a sense
of how much an employer is willing to pay. In models where income is supposed to re-
flect labour market returns and therefore labour market success, monthly gross income is
applied as a measure.
3.3.5 Personality
Five-Factor Model (FFM; Big Five)
The Big Five are ideally measured with all of its facets, that are six for each dimension
(as presented in table 2.1. Shorter versions have, however, been developed and validated
such as the short form of the Big Five measurement, the so-called NEO-FFI and the
BFI. The constructors of the GSOEP decided to develop an even shorter form, the BFI-S
(table 3.2) for inclusion into the survey (Gerlitz and Schupp, 2005). Items are coded from
1–‘applies not at all’ to 7–‘applies completely’.
For testing the validity of the constructs, a principal component analysis (PCA) with
rotated factors was conducted, separately for the 17-year-olds (table 3.3) and the adult
sample (table 3.4). Inverted items were recoded towards the other items of the dimen-
sions (see table 3.2). The youth sample did not initially show a 5 factor but a 6 factor
structure. When explicitly testing for a 5 factor solution, the factor loadings showed the
expected pattern. This solution is in line with the item description provided by the DIW
(Weinhardt and Schupp, 2011). The factors in the youth sample explain about 59% of the
item variance. Following the interpretation of Tabachnick and Fidell (2001) and Costello
and Osborne (2005), the threshold for including a variable into a factor was drawn at 0.32
(poor fit). Tabachnick and Fidell (2001) further suggest 0.63 indicating very good and
0.71 excellent fit. The fourth item of Openness for Experience (eager for knowledge) loads
to a weak degree also on Conscientiousness. The factor loadings of the items on factor
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Table 3.2: Items of the Big Five
Item Item text Dimension
I see myself as someone who. . .
1 does a thorough job C
2 is talkative E
3 is sometimes rude to others (-) A
4 is original, comes up with new ideas O
5 worries a lot N
6 has a forgiving nature A
7 tends to be lazy (-) C
8 is outgoing, sociable E
9 values artistic, aesthetic experiences O
10 gets nervous easily N
11 does things e ciently C
12 is reserved, quiet (-) E
13 is considerate and kind to almost everyone A
14 has an active imagination O
15 is relaxed, handles stress well (-) N
16 is eager for knowledge* O
Source: Weinhardt and Schupp (2011, p. 9), items marked with (-) are
inverse
* only in the Youth Questionnaire
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3 is fair (values artistic experiences, original) to very good (active imagination). The
item ‘eager for knowledge’ was not included in the adult questionnaire, but was added
by the data providers to the youth questionnaire. When removing the fourth item, the
factor loadings of the remaining items improve: ‘Original’ rises to 0.54, ‘values artistic
experiences’ to 0.62 and ‘active imagination’ to 0.72 without any cross-loadings. Besides
the fact that the fourth item was added by the data providers without obvious reasons,
there are two reasons to remove this item: First, the resulting factor of Openness for
Experiences becomes more consistent, and second, an additional item would bear several
problems in comparability of the construct in the youth sample and the construct in the
adult sample. Therefore, this item was excluded from further analysis.
The three items of Conscientiousness, besides the cross-loading of the (later excluded)
fourth item of Openness for Experience, show very good (‘tends to be lazy (-)’) to excellent
(‘does a thorough job’ and ‘does things e ciently’). The items of Extraversion load
excellent on factor 1. Agreeableness shows satisfying factor loadings of 0.64 and higher,
similarly, Neuroticism with 0.63 and higher.
In contrast to the youth sample, the factor analysis with the adult sample showed
5 natural factors without cross-loadings from the beginning. All of the factor loadings
within factors indicate very good fit (0.62) and higher. The di erences in case numbers,
which is considerably high (1,310 to 18,295) is not the reason for these di erences. Results
of PCA tend to be more consistent with higher numbers of cases. The quality of the PCA
depend on the interplay of several factors. First, the commonalities within factors: When
they are weak, a higher number of indicators and cases can improve consistency. Second,
the case number in ratio of the number of variables must be su ciently high to identify
the model and provide a satisfying number of degrees of freedom, where ‘rules of thumb’
vary very much across literature (MacCallum et al., 2001). When interpreting the results
of the two analyses, two main messages can be made. Firstly, the model of the adult
sample shows a very good fit and the dimensions of the Big Five are clearly distinct from
another. The youth sample does show similar patterns, however, there were minor cross-
loadings. The threshold I have applied is already one of the more restrictive ones, and
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besides the item ‘eager for knowledge’, the dimensions could be clearly identified. When
removing this item, the model reaches a similar quality than the model from the adult
sample. Second, if one would interpret the e ect of the di erent case numbers, it would
point towards the model of the adult sample being the more consistent one. Overall,
the Big Five dimensions turn out again, as in many previous studies, to be unique and
covering five di erent aspects of personality.
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The coe cients indicate the expected five-factor structure, however, one item (item
14) that should theoretically be situated within the Openness category, loads higher on
the sociability dimension. Since Openness has four instead of three items anyway, it is
possible to exclude this item without any problems. Indeed, the PCA yields an even a
better fit for the factors without item 14. Therefore, and because theoretically there is
no need to keep it, it will be excluded for the following analysis. This results in three
items per dimension.
To test reliability of measurements there are several methods. Two methods in partic-
ular are commonly used when working with survey data, test-retest reliability and the
split-half reliability. The test-retest reliability refers to reliability as stability of a mea-
surement over time. A reliable measurement would measure the same if the results of
a measurement is highly correlated over di erent time points. This can be a problem
when using panel data, where di erent measures at di erent time points mean change
in a variable. This is particularly problematic when looking at personality measures:
As discussed in section 4.1, research so far has produced di erent results about stability
of personality over time. High correlations between di erent time points could indicate
stability in personality, while low correlations could indicate instability. So, for the panel
structure of the adult sample it is not reasonable to use the test-retest-reliability. In
contrast, the data of the children is pooled-cross-sectional. Here, it is not possible to test
the measurements in di erent time-points because children were only interviewed once.
The split-half-method tries to measure reliability by comparing the means in two sub-
samples. A significant di erence would indicate low reliability. The split-half-method
can be applied in both samples, the youth sample and the adult sample. In each sample,
persons were randomly assigned into two equally sized groups. No personality trait
showed a significant di erence in mean across the two randomised groups in the youth
sample. The null-hypothesis that the groups are the same cannot be discarded.
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Table 3.5: Items of Locus of Control
Item Item text
1 How my life goes depends on myself. (-)
2 What you achieve in life is in the first place a matter of fate or luck.
3 I often experience, that others determine my life.
4 You have to work hard for success. (-)
5 When I meet di culties in life I often doubt my abilities.
6 The possibilities you have in life depend on social circumstances.
7 Abilities that you own are more important than all e orts. (-)
8 I have little control over the things, that happen in my life.
Source: After Gerlitz and Schupp (2005, p. 30), items marked with (-) are inverse
Locus of Control
The Locus of Control, as it appears in the questionnaire, is an indirect measure and has
therefore all the limitations of indirect measures. It is a latent variable, which needs to be
constructed of di erent items that measure this latent variable indirectly. Especially for
personality traits, however, this is the most common approach, as discussed in chapter 2.4.
Generally, a high number of items help to reach higher validity, however, at one point
there is a trade-o  between validity and the length of the questionnaire. The construct
of Locus of Control can be seen as twofold, as a group of intrinsic and a group extrinsic
attribution style items, as shown by Rotter (1966). The items can, however, also be used
as one single scale whereas low extrinsic values show intrinsic attribution style and vice
versa.
Locus of Control of the children is measured since the year 2000 in each of the waves
(table 3.5). In 2000 to 2005 the items were surveyed on a scale from 1–‘I completely
agree’ to 4–‘I don’t agree at all’. From 2006 onwards, the items were surveyed from 1–‘I
don’t agree at all’ to 7–‘I completely agree’. To harmonise the scales, the older waves
were inverted, and both, the new and the old scale, were linearly transformed to a scale
from 1 to 7.
When looking at the distribution of Locus of Control, it is evident that it is shifted
towards an internal Locus of Control (figure 3.2). The reason for this is presumably
connected to a psychological e ect called ‘self-serving bias’. Mentally healthy people
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Figure 3.2: Distribution of Locus of Control
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SOEP main questionnaire, unweighted data
Locus of Control averaged over two time points per person (2005, 2010)
tend to overestimate their own influence on outcomes, even if the positive outcome is
completely random or highly unlikely, which is demonstrated, for example, in the high
number of people playing the lottery. Men usually show it more than women (Nelson
and Beggan, 2004). It is just an example to remark that most personality traits tend be
more frequently distributed towards the positive ends of the scales. This has no practical
consequences for the analysis.
3.3.6 Supportive Parenting
For measuring the socialisation that children experience, a construct measured in the
Youth Questionnaire is used. ‘Supportive parenting’ consists of nine items asked to the
children about the perceived support of the parents. It measures how much attention, love
and constructive communication exists between the parents to the children. A supportive
parenting style has been found to lead to a healthy social and cognitive development
of the child (Gerlitz and Schupp, 2005; Simons et al., 1992; Rutter, 1985). The items
43
Table 3.6: Items of Supportive Parenting
Item Itemtext
How often does it happen that. . .
1 your parents talk to you about thing that you do or that you have experienced?
2 your parents address things that upset or burden you?
3 your parents ask for your opinion before they decide on something that concerns
you?
4 your parents show that they are happy when you do something that your parents
like?
5 you can find a solution together when you and your parents have a problem
with each other?
6 your parents give you the feeling that they really trust you?
7 your parents ask for your opinion before they decide about family matters?
8 your parents explain their decisions to you?
9 your parents show you that they really love you?
Source: After Weinhardt and Schupp (2011, p. 17)
were originally coded 1–‘very often’, 2–‘often’, 3–‘sometimes’, 4–‘rarely’, 5–‘never’. For
the analysis all items were inversely and linearly transformed from 1–‘low supportive
parenting’ to 10–‘high supportive parenting’ (table 3.6).
Controls
Control variables are used depending on the necessity for the model. Age in years is used
and from this, age squared, to model a nonlinear e ect. Age is related to the level of
qualification. Older cohorts tend to have lower levels of education, as mentioned above.
Furthermore, age is related to income. Most persons have an increase of income over the
life course. Even though research results are not consistent across studies (see section 4.1)
it cannot be excluded that there is a systematic pattern of personality by age, also in
an interplay with other variables. Of course, this only applies to the adult sample, as
the youth sample consists only of 17-year-olds. They cover, however, almost a whole
generation born from 1983 to 1994, the year of birth is considered for the same reasons.
Gender is coded 0 for men and 1 for women. There are countless studies about di er-
ences in education and income (Blau and Kahn, 2016, 1997; Budig and England, 2001;
Schuhrer et al., 2015; Selezneva and Van Kerm, 2016; Weichselbaumer and Winter-Ebmer,
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2003, e.g. ) across genders. Also for personality systematic di erences between genders
with regard to labour market returns have been found (Mueller and Plug, 2006). This
underlines the necessity to add gender as a control variable. Family status is coded 0 for
not married and 1 for married. Also self-selection into marriage is connected to personal-
ity (Dupuy and Galichon, 2014), as it is for education (Blossfeld, 2009; Hamplova, 2009)
and income (Blossfeld and Drobnic, 2001; Kalmijn, 1991). To avoid systematic biases in
the models, marriage status was added to the models.
Some models were estimated including the Erikson-Goldthorpe Class Scheme (EGP)
and the monthly household net income in addition to the parental education, as mentioned
above. The EGP was simplified by collapsing inactive persons with unskilled with farm
workers, all types of self-employment, and routine manual with service-sales workers each
into a new category.
Descriptives for all variables, distribution of personality over school and income groups,
as well as the gender distribution of selected variables and correlation tables can be found
in the Appendix table A to figure B.
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4 The E ect of Personality on
Education and Labour Market
Outcomes
This chapter is dedicated to the first research question, to what extent personality a ects
education an labour market outcomes. First, it provides an overview of the history of
personality research. This comprises a section on stability of personality over the life
course, discussing the state of the art in this area of research with a literature review.
The overview is helpful to understand how personality could a ect education and labour
market outcomes in di erent ways, because they take place at di erent stages of the life
course. This leads to the second section, where the focus lies on the demands in education
and labour market on personality of children, adolescents and adults. In this context,
the German school system is explained, because the data for the analysis is data for
Germany. Finally, the last theoretical section is a literature review on previous research
on personality and education and labour market outcomes at di erent stages of the life
course.
The empirical part of this chapter first examines the direct e ects of di erent person-
ality traits on school outcomes, more precisely on school placement (lower, intermediate
and upper secondary schools) and performance (maths grades). Next to bivariate analy-
ses, testing di erences in personality across school types, Structural Equation Modelling
is applied to analyse the e ects of personality on school outcomes taking into considera-
tion that personality traits are latent variables. The second empirical part is dedicated to
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the e ects of personality on income, as a labour market outcome, and vice versa. Here,
a research gap is addressed as to what extent there is a reciprocal e ect of income and
personality traits. Examining reversed causality between education personality is of sec-
ondary interest for two reasons: Firstly, for adults, education is in the vast majority of
cases a time-invariant variable, i.e. once the highest degree of education is reached, people
rarely attain more formal education, in the sense of state certified degrees. In terms of
panel data analysis, a time-invariant variable cannot a ect a time-variant variable, in this
case personality, unless there is an interaction e ect of that time-invariant variable with
a time-variant variable such as time itself. However, so far this has not been a research
interest due to a lack of possible mechanisms for this relationship. Income on the other
hand, does change over time and, as discussed later on, is expected to influence per-
sonality. Secondly, the question of whether education influences school outcomes would
be interesting if there was longitudinal data on personality for children and their school
outcomes before they finish education, but so far there has been none.
4.1 Stability of Personality Over the Life Course
So far, there have been several empirical longitudinal studies about personality devel-
opment, especially in fields of developmental psychology and pedagogy, but in terms of
theory, there is no sociological life course theory of personality development and its e ect
on life course relevant outcomes in educational and labour market research. Under a
‘life course theory’ an integrative theory is denoted, that comprises the development of
personality throughout the whole life course and not only single stages. Moreover, it sets
the results of previous studies of single stages into a comprehensive whole. This section
discusses the development of personality over the life course, to prepare for the next sec-
tion which connects personality traits with stratifying systems with which individuals are
confronted during the life course, school and labour market. It must be assumed that in
di erent stages of the life course, di erent personality traits are important. Some groups,
e.g. women vs. men, might have personality traits that meet the demands of educational
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and labour market systems di erently. As a result, some persons with certain personality
types will be more successful in the stratifying system at di erent stages of the life course
than others. Under these circumstances the e ects of personality traits are theoretically
not exactly predictable. This will have consequences on the hypotheses of the following
analyses.
The views on the development of personality di er in various ways. Neyer and Asendorpf
(2001) discuss two extreme views. The essentialist perspective concentrates on the genetic
setting that influences personality characteristics and other noncognitive skills, but also
views of life such as life satisfaction. On the other hand there is the contextualist per-
spective, which believes that environmental and situational factors influence noncognitive
skills, e.g. socialisation or life events. More modern views assume a gene-environment
interplay (Specht et al., 2013; Roberts et al., 2008; Shanahan et al., 2008). Other research
assumes that personality is developed in early childhood (Costa et al., 2000; McCrae and
Costa Jr., 1999; Costa and McCrae, 1994) and becomes more stable during adulthood.
More specifically, there is high discontinuity in personality from early childhood (about
three years) to adulthood (about 30 years), but high continuity during adult life. More-
over, researchers found that personality traits develop over the whole life, until the age
of 50 (Specht et al., 2013; Roberts and Jackson, 2008; Roberts et al., 2008; Caspi et al.,
2005). All in all, the research by Caspi, Roberts, and their collaborators point towards
stability during adult life and less stability in early life and higher ages. In other words,
there seems to be a U-shaped relationship in stability of personality characteristics. How-
ever, all of the studies so far only show snapshots of life stages. None of them follows up
persons over their life course due to the absence of life-long longitudinal data. To set up
a convincing life-course theory longitudinal data is necessary, especially where it is rarely
measured, in childhood, adolescence and in older ages. To confirm such a theory is not
possible with the present data.
Another factor on the stability of personality are critical life-events, which can cause
a variation of personality characteristics. This suggests that personality is also shaped
by external factors such as unemployment or divorce. However, it seems unlikely that a
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complete change of personality happens due to life events (Specht et al., 2013; Wortman
et al., 2012; Mirowsky and Ross, 2007). Moving away from the psychological views,
Helson et al. (1984) takes a sociological point of view hypothesising personality to be
shaped by social roles in di erent life phases, which is an argument for the malleability
of noncognitive skills, because the development of personality depends on the varying
variable of changing social roles.
There is an ongoing discussion about the stability of personality, especially regarding
life course events. Costa et al. (2000) found personality to be rather resistant towards
life course events. Magnus et al. (1993) also found personality to be rather stable, and
their results indicated personality predicting life course events, rather than the other way
around. However, it needs to be considered that their panel covered a time span of 4 years
only. Furthermore, they found a trend of individuals experiencing negative life events to
experiencing even more negative life events. Their panel contained only adults, which
leads to the conclusion that previous negative life events before adulthood could have
taken place already, and started a self-reinforcing process. The mechanism of reciprocity
between personality and life events will be empirically examined in more detail with the
example of income in section 4.5.
4.2 Stratifying Systems and Their Demands
The stratifying systems examined in this study, are school outcomes at the age of 17 and
the labour market. Theoretically however, the di erentiation already starts in kinder-
garten, when socialisation with individuals outside the family begins. During this time,
children receive feedback from the behaviour, judgements and treatments of teachers,
peers and parents. Following the majority of developmental theories, most of their later
personality traits are developing during this period (Caspi and Roberts, 1999). In this
phase, basic social competences and self-control are of crucial significance. Since chil-
dren have comparatively low cognitive correction processes, the stage of personality de-
velopment directly a ects behaviour and therefore positive or negative feedback by the
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environment. The demands in kindergarten are mainly pro-social behaviour, to control
the self within a group and to be considerate of the needs of others, as well as the drive,
or ‘motivation’, to explore new things and activities, such as arts and crafts, singing, or
games and toys (Caspi and Roberts, 1999). The challenge in examining this is that mo-
tivational factors and self-esteem are di cult to measure, because they are hardly visible
at this age. There are few longitudinal studies of small children and their personality de-
velopment. Often the e ects found are zero or rather small compared to group di erences
in later life. The question arising from these results is whether there are no di erences
in this early life stage or whether there are di erences, but they are just so small that
the instruments are too imprecise to capture them. Furthermore, due to a lack of data
containing bi-generational information of both, parents’ and kindergarten aged children’s
personality, this could not be examined in this study.
In school the demands of the environment of children become more complex. Not
only in terms of social behaviour and motivation, but also traits that help children to
show favourable behaviour in the classroom and in exams. Zelenski et al. (2012) found
extravert behaviour gaining more sympathies among others, even when the introverted
only pretended to be extravert. They make a strong point in their paper for Extraversion
being a favourable personality trait. Moreover, traits such as self-esteem, Locus of Control
and motivation play a central role in the success of pupils. They regulate the behaviour
in and out of the classroom as well as the e ort and achievements needed for scholastic
success (Rosen et al., 2010). Teachers judge children not only by their actual academic
achievement, but also by their behaviour in the classroom. Adaptive behaviour in the
classroom means being attentive and quiet during the lessons and now it is additionally
expected that they be motivated and ideally actively participating in the lessons. The
older the children, the more basic social competences are seen as self-understood and the
more important become skills of self-control and self-motivational factors (Coleman et al.,
1966; Prociuk and Breen, 1975).
For tertiary education, it is expected that personality traits have already been devel-
oped, although it must be considered that young adolescents are still undergoing major
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life changes. Personality traits now di er visibly between individuals and are easily mea-
surable with common questionnaires. As discussed below, di erences in success can be
explained by di erences in personality. The same is true for labour market entry, where
the positioning on the labour market depends on individual characteristics, even when
considering personal resources, education and social contacts. It is assumed that the
personality is now fully developed.
Success in each stage of the life course, or respectively, in stratifying institutions de-
pends on behaviour resulting from an individual set of personality traits. Personality
is partly inherited and partly acquired through parents and the social environment. If
personality di erences contribute unevenly to success, personality should di er system-
atically across di erent social groups, more concretely di erent educational levels of the
parents. To what extent the influences of certain personality traits a ects educational and
labour market success and the role parental personality and care-taking play, is studied
in this thesis in chapter 6.
4.3 The German School System
The German school system, is, in an international comparison, one that determines, which
level of education children are going to receive at a very early stage. While children
with low grades (C and worse or respectively 3 or higher in the German system) are
channelled into the lower secondary track (five years), where their further options are
either unqualified work or vocational training for manual jobs, children with average
grades (B-C or respectively 2-3) are send to intermediate schools (six years), where they
become qualified for vocational training for lower and intermediate white-collar jobs.
However, both tracks do not lead to degrees qualifying for higher tertiary education in
universities. Only the highest track, the Gymnasium (eight to nine years), leads a degree
allowing to access to the universities. There is the option to continue school education
in the next higher track after receiving the first degree, however, the system is relatively
impermeable, compared to other countries. This means, the first tracks ascribed is most
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likely the track they will stay on. Due to the tight connection between education and
the labour market, schools channel children very early into their future socio-economic
position.
For a long time, Germany was the role model of a conservative schooling system with
high preservation of social structure due to this early channelling. In the last decade, some
German federal states have (or have tried to) introduce comprehensive schools instead
of the traditional tripartite system of lower, intermediate and upper secondary schools.
However, the structure of the traditional schools is still prevalent, not in terms of having
di erent schools, but in the di erentiation by classes within the school. Like the system
of the United States, students attend classes depending on their level in di erent subjects.
In the United States this leads students from more advantaged backgrounds to attend
classes that are specifically designed to prepare them to college (Schuehrer et al., 2017).
In Germany, school education is generally free of charge, i.e. schools do not claim fees.
Material costs for families primarily come about for the prolonged time of children staying
in school without own income. This causes especially high costs when young people decide
to study at a university, in contrast to vocational training, where the employer pays a
wage to the student. Private schools charging fees are rather rare in Germany. Only 5.5%
of all students in 2012 were enrolled in private institutions. Even though the trend for
private education is rising, it has not become a particularly important factor in accessing
higher education in Germany (OECD, 2013, p. 408). Furthermore, out of this 5%, the
majority are church based private schools, that charge no or very low fees. Admission to
universities mostly depends on the school qualifications obtained. Furthermore, selection
criteria for universities are usually the grades obtained in the last years of schooling, so
that the formal fact of visiting a private school does not play a role in the access to higher
education, leaving outside quality di erences in public and private schools.
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4.4 Previous Research
Cognitive performance is seen as one of the strongest predictors of educational attainment
and therefore we must consider the e ect of personality on cognitive performance in
discussion. Noncognitive skills can be assumed to ‘establish and regulate the direction,
duration, intensity, range, and speed of cognitive functioning as well as its initiation,
maintenance, disruption, and termination’ (Messick, 1996, p. 354). However, there is
little empirical evidence for this assumption. Borghans et al. (2008b) examine the e ects
of noncognitive skills in general such as performance motivation and internal Locus of
Control on cognitive test outcomes via an experimental design on 128 Dutch students.
Noncognitive traits were measured under varying conditions: time limits (influencing
perceived pressure and bottom-up and top-down decision making), and external incentives
in the form of money o ered. An IQ test was conducted before the experiment. Results
suggest that favourable character traits such as high internal motivation, low fear of
failure, curiosity and internal Locus of Control have a positive e ect on IQ outcomes. Also,
highly intrinsically motivated people were less sensitive to financial (external) incentives.
In another study Kulatunga-Moruzi and Norman (2002) investigated the e ects of
cognitive and noncognitive dimensions on predicting the success in a licensing applica-
tion procedure of the Medical Council of Canada, a cognitive test, and found no e ects.
Noncognitive skills seem to have almost no e ect on success in cognitive test scores here,
but the authors assume this to be a measurement problem with the validity of measuring
noncognitive skills through interviews, as is done in normal application processes. In sum,
only a few noncognitive traits are found to influence cognitive performance. Almlund et
al. (2011) summarise that personality influences crystallised knowledge, i.e. learned or
acquired skills and knowledge like in test scores (p. 65), while it has no e ect on fluid
intelligence. While there is extensive research in the field of psychology in isolating single
e ects of traits on performance in various ways, not much research has been done in a con-
text of social background, neither among psychologists nor sociologists and economists.
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4.4.1 Pre-School and Schooling Years
DiPrete and Jennings (2012) assess the e ects of social or behavioural skills on edu-
cational outcomes such as reading abilities and mathematics. Results show that girls
outperform boys in social skills and that this positively a ects their academic outcomes
in both maths and reading. The time span of the analysis covers pre-kindergarten to
schooling year 5, and the strong gender di erences persist through all age classes. In
another study, Van Eijck and De Graaf (2004) find an impact of the Big Five on edu-
cational attainment. All five dimensions have significant e ect; while Conscientiousness,
Neuroticism and Openness to Experience have positive e ects on educational outcomes,
Extroversion and Agreeableness have negative e ects. The e ects are the same size for
boys and girls except for Openness, which has a larger e ect for boys. The negative e ects
of Friendliness are unexpected and hard to explain, since attributes like cooperativeness,
pleasantness or agreeableness are expected to have positive e ect on social behaviour and
therefore on educational outcomes. A review by DeRaad and Schouwenburg (1996) sum-
marises research on personality traits in educational research. Most studies show that
there is an e ect of character traits on school attainment, but results are not consistent
for all character traits evaluated.
Motivation, especially intrinsic motivation, is one of the strongest noncognitive pre-
dictor of educational attainment (Rosen et al., 2010). Studies in this review do not
show coherent patterns of structure and measurements, however, even when motivation
is defined and measured di erently across studies, it usually has a positive e ect on educa-
tional attainment. Also, many of the studies lack important control variables. Rosen et al.
(2010) provide a very useful collection of psychological studies done in the fields of moti-
vation, e ort, self-regulated learning, self-e cacy, academic self-concept, antisocial- and
pro-social behaviour, and coping and resilience. The results of these studies consistently
find associations between noncognitive attributes and academic outcomes. However, a
publication bias in this review needs to be considered.
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4.4.2 University
For the tertiary level De Fruyt and Mervielde (1996) describe the impact of the Big
Five on educational choices and educational outcomes. There are major di erences in
students’ characteristics by subject of study. For example, they find that students in
social sciences and humanities are more emotionally unstable and have higher scores on
Openness to Experiences. They find major gender di erences in the e ect of personal-
ity on educational attainment, a di erence that is partly explained by subject choice.
In the same volume of this special issue, Blickle (1996) analyses personality structures
and learning strategies with regard to performance of college students. Results indicate
that certain personality traits, mainly Openness to Experience and Conscientiousness,
influence di erent learning styles that, in turn, are more or less responsible for learning
success. Jacob (2002) finds that there are no gender di erences with regard to cognitive
skills or social background, but that a gender gap for noncognitive skills exists. The
e ect of noncognitive skills also persists after controlling for previous educational attain-
ment. Controlling for noncognitive skills, the gender gap is reduced by about 40%. A
strong point of this study is the use of panel data which is rarely found in this area of
research. The panel data enables access to the direction of e ects over time, which give
indications for causal e ects. These findings indicate that it is personality that a ects
educational attainment instead of educational attainment leading to personality changes.
However, the latter was not explicitly tested, and so reciprocal e ects cannot be excluded.
4.4.3 Labour Market
Some hints on the theoretical mechanisms of the e ects of personality on career success
were elaborated by Judge and Kammeyer-Mueller (2007). Personality influences social
behaviour, the choice of jobs held and job performance. This leads to certain job features
that cause career success, e.g. through income. As in most studies, the influence of
personality traits on career success is ambiguous. Some traits show definite influence
while others are shown to have indistinct results. Judge et al. (1999) find a strong
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influence on intrinsic and extrinsic career success in their study while controlling for
general mental abilities. For Conscientiousness they discover positive e ects on career
outcomes, while they find negative e ects of Neuroticism. Evidence from a sibling study
is given by Fletcher (2012). Holding attractiveness, cognitive abilities, occupation and
other factors constant, the author finds strong evidence for the e ect of personality on
earnings. These income e ects of noncognitive factors seem to be robust over cohorts
(Blanden et al., 2007).
Based on German data, Flossman et al. (gust) analyse wages concentrating on perceived
life control, success, achievement, and self-esteem. Findings suggest a positive e ect on
wages. Heineck and Anger (2010) examine with the same data the e ect of various
noncognitive traits such as the Locus of Control and the Big Five personality traits on
wage premiums. Using Random E ects estimators on two waves, they find that openness
is rewarding for females but punishing for males. Extraversion is found to have a negative
e ect on labour market outcomes. Internal Locus of Control is positively associated with
wage premiums. Similar findings were found by Cobb-Clark and Tan (2011) for Australian
data. Segal (2008) showed the importance of motivation in her study. Next to that, there
is a positive e ect on earnings of motivation and leadership qualities (Segal, 2008; Kuhn
and Weinberger, 2005). Fietze et al. (2009) showed that personality has significant e ects
on self-employment. Self-employed people are emotionally more stable, more open to new
experiences, more conscientious and more agreeable to employees.
To get an overview of this area of research, the meta-analysis of Barrick and Mount
(1991), focusing on the Big Five and job performance should be consulted. Findings sug-
gest that Conscientiousness was a general predictor of job performance, while Extraversion
and Openness to Experience were significant predictors only in some occupational groups.
Bowles et al. (2001) demonstrated in their paper that noncognitive skills have an even
bigger e ect than parents’ socio-economic status and schooling under control of cognitive
skills. They also point out the importance of noncognitive skills when it comes to the
determinants of earnings. Jackson (2006) identifies personality traits a ect the likelihood
to enter the salariat, or middle class, but also that di erent types of traits (she focuses
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on aggression and withdrawal) di er in their e ect, depending on the occupation and
on how relevant the personality traits are for the work being carried out. For example,
she finds a negative e ect of withdrawal on entry to the managerial salariat subgroup,
an occupation in which communication and interactions are highly important. In turn,
passivity was reported to be an advantageous personality trait for entry into the higher
technical subgroup, in which interactions are less important. According to her micro-level
explanation, employers reward personality traits which are valuable in the job and cannot
be measured directly through cognitive abilities.
Cunha and Heckman (2008) focus in a very elaborate study on the determinants of
the evolution of noncognitive and cognitive skills over the life cycle of children by using
dynamic factor models. Parental input a ects noncognitive (and cognitive) skills, and
this e ect varies by the age of children. By simulating the e ect of a 10 percent increase
of parental investment at di erent stages of the life cycle of the children on log earn-
ings at age 23, they find parental investment operating primarily through its e ect on
noncognitive skills. Heckman and Mosso (2014) review the recent economic literature
on human development through the early life course. Personality skills can be shaped
through adolescence and early adulthood although economic returns to programs in a
later life stage show smaller returns compared to earlier ones. Nevertheless, personality
skill such as self-confidence, teamwork ability, autonomy, and discipline can be improved
by workplace-based programs and mentoring programs in school. However, they stay
very vague on how this would a ect social structure or its generational replication (p. 4).
In both studies, Cunha and Heckman (2008) and Heckman and Mosso (2014), possible
e ects of the Big Five, Locus of Control or personality in general are neither analysed
nor discussed.
58
4.5 E ects of Personality on Educational and Labour
Market Outcomes
Due to the lack of general theories about the e ects of personality on educational at-
tainment, it is rather di cult to formulate precise hypotheses from a sociological point
of view. Furthermore, one must assume that personality traits are, as discussed above,
interacting with di erent situations. More than a general theory, individual theories for
each trait are applicable, however, these hypotheses usually do not consider an interde-
pendence of personality traits within a person. While a general theory is not available,
it is possible to build on the results of previous psychological research and take them as
a base for reasonable modelling, as well as to formulate certain expectations about the
results and possible mechanisms. The idea behind personality a ecting educational and
labour market success is personality as an action guiding entity. Depending on the layout
of personality traits, people have individual preferences and motivations for acting. The
results of this behaviour are then either advantageous or disadvantageous in this par-
ticular setting, which, in this case, would be the education and labour market context.
As a result, di erent personality traits favour a corresponding di erent reaction within
the same situation. Thus, persons with di erent personalities act di erently in the same
situation.
The first step to understanding the relationship between socio-economic background,
transfer of personality and educational and labour market outcomes, is to assess the
e ects of personality traits on educational attainment and labour market outcomes for
each trait individually and, secondly, taken as one entity, the set of traits that forms
the personality as a whole. This analysis takes an exploratory approach on answering
whether personality traits a ect school and labour market outcomes. The hypotheses
should be understood as expectations on the outcomes based on previous research and
not as theoretically derived hypotheses in a classical sense.
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4.6 E ects of Personality on School Outcomes
Openness to Experience
Openness to Experience is the most intellectual dimension of the Big Five. It deals
with experiences of arts and new learning experiences as well as creativity. Openness to
Experience is supposed to mirror joy in making new (learning) experiences and the abil-
ity to absorb new knowledge. McCrae and Costa (1991) found Openness correlated to a
higher degree of intelligence and intellect (pp. 831). Busato et al. (1998) found Openness
to be negatively correlated with so-called ‘directed learning styles’ and positively corre-
lated with learning styles that eventually lead to better education outcomes (Busato et
al. 1998, pp. 130). More specific in terms of educational attainment, Paunonen and Ash-
ton (2001) found positive e ects of Openness, particularly on subjects requiring a high
amount of imagination and self-motivation of exploration topics, mostly language and
applied sciences. Similarly, O’Connor and Paunonen (2007) found positive correlations
between Openness and academic outcomes in the post-secondary sector. With regard to
test scores (SAT verbal scores, an American standardised cognitive test primarily for col-
lege applicants) and the grade point average (GPA, the average final high school grade),
Noftle and Robins (2007) found Openness to have positive e ects on the two outcomes.
Following the clear majority of previous research results, I expect Openness to Experience
to have a positive e ect on educational attainment (A1).
Conscientiousness
Conscientiousness is a dimension of how dutiful and responsible someone is, also with
respect to self-control. Furthermore, being tidy and working e ciently means being
well adapted to the needs of the schooling system. Conscientiousness helps students with
steady learning and organising themselves. DeRaad and Schouwenburg (1996) summarise
it like this:
Obviously, [...] conscientiousness is the trait that is drawn upon as a main
psychological resource in learning and education. It covers the drive to accom-
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plish something, and it contains the characteristics necessary in such a pursuit:
being organised, systematic, e cient, practical, and steady [...] (p. 325).
Results of past studies support this claim.
Evidence from a longitudinal study by Chamorro-Premuzic and Furnham (2003) indi-
cate positive e ects of Conscientiousness on di erent academic outcomes, such as perfor-
mance in exams and lower rates of absenteeism. Attendance was also a topic of the study
by Conard (2006). The author found a direct e ect of Conscientiousness on the GPA,
even when controlling for the SAT. However, the e ect was completely mediated when
controlling for attendance of the students. Dollinger and Orf (1991) studied the e ects
of Conscientiousness and Openness on several educational outcomes such as test perfor-
mance and grades. However, against most other research results in this area, they found
no e ects for Openness but significant positive e ects for Conscientiousness. In contrast,
Busato et al. 1998 found in their study the same positive e ects for Conscientiousness
as for Openness, as discussed above. Similar results were found by Heaven et al. (2007)
for Australian students, however the e ect of Conscientiousness did shrink considerably
after controlling for gender actual ability. Nevertheless, they found significant positive ef-
fects on school outcomes over a one-year span with changes in Conscientiousness. Among
personality traits, Conscientiousness – excluding Locus of Control – is most likely one of
the best predictors for school success. Therefore, also for this study, a positive e ect of
Conscientiousness on educational outcomes is expected.
Extraversion
Extraversion could lead to better educational attainment since it leads to more active
behaviour towards other social contacts. These contacts can be used as a stepping stone
to better grades, such as teachers. This behaviour can also directly lead to better oral
grades due to higher classroom participation or indirectly to more active learning be-
haviour. On the other hand, Extraversion could also lead to more active behaviour in a
negative way by being unfocused and counterproductive. It could have negative e ects
on classroom behaviour, for example by displaying obtrusive or aggressive behaviour.
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Therefore extravert behaviour should especially have a positive e ect with other sociable
characteristics. Furnham and Chamorro-Premuzic (2004) summarise previous findings
in the context of di erent educational stages: Extraversion has been found to influence
primary school outcomes positively, because in primary school sociability and a low level
of competitiveness are valued the formal setting of secondary school (e.g. Entwistle and
Entwistle, 1970) and university. This hints toward a negative e ect of Extraversion on
school outcomes. However, they point out that this e ect could be due to self-selection
of the less competent persons becoming more extravert over time (Anthony, 1973). Ex-
traverts are shown to take higher risks, making errors in conversations and to be more
talkative (Matthews, 2009). Therefore, they have been shown to be better at short term
memory recalls and dual-task version, but introverts perform better at long-term recall
tasks (ibd.). Previous research does not agree on the e ect of Extraversion on educational
outcomes There is no su cient evidence to assume whether Extraversion a ects school
outcomes positively or negatively (A3).
Agreeableness
Similarly to Extraversion, previous results of Agreeableness on educational outcomes
are not uniquely pointing towards positive or negative e ects on schooling outcomes. High
Agreeableness, ‘the degree to which a person needs pleasant an harmonious relations with
others’, as defined by (Borghans et al., 2008a, p. 136), should lead to pro-social behaviour
and therefore to better social relations with other school pupils and teachers. This pro-
social behaviour could increase social capital and should therefore results in better school
outcomes. However, most studies found no e ect of Agreeableness academic performance
or achievements (e.g. Busato et al., 1998; Entwistle and Entwistle, 1970). Noftle and
Robins (2007, p. 118) reviewed 20 studies on personality and academic outcomes on a
college level and found in only three of them weak positive e ects of Agreeableness, while
in the other 17 studies no significant e ects were found.
The theoretical view as set up by Borghans et al. (2008) suggests a positive e ect
of Agreeableness on school outcomes, which is partly supported by some few empirical
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studies. On the other hand, the majority of empirical studies show no e ect of Agreeable-
ness on school outcomes, however leaving these results without theoretical explanation.
Theoretical considerations such as from Borghans et al. (2008) support Agreeableness
to have positive e ects on school outcomes, Empirical evidence for this is scarce. Most
studies found weak or now e ects. The expectation for this study joins the findings of
previous studies that Agreeableness has a weak or no e ects on school outcomes (A4).
Neuroticism
Neuroticism is expected to have a negative e ect on educational performance. As
discussed in section 5.1, Neuroticism, that is, the degree of emotional instability, is
often connected with depression and unhappiness. Also, neurotic people tend to, partly
unconsciously, anticipate negatively or avoid social situations, because they might pose a
possible threat to them (Dumfart and Neubauer, 2016; Matthews et al., 2000; Matthews,
2009). However, Matthews et al. (2000) noted: ‘Anxiety is occasionally associated with
improvements in performance, on tasks such as easy paired-associate learning, perhaps
because it has a motivating e ect’ (p. 271). This e ect, however, lead anxious persons
to improve performance in manipulated test situations, but in absolute terms they still
fail to keep up with the performance of persons with a low level of anxiety (p. 278). The
few previous studies predominantly support this assumption. Entwistle and Cunningham
(1968), for example, found children to perform better in school than their peers, when
showing a high degree of emotional stability, i.e. scoring low on the Neuroticism scale.
Neuroticism is expected to a ect school outcomes negatively (A5).
Locus of Control
In terms of educational success, the most widely studied trait is the Locus of Control.
It has been found to have direct and indirect positive e ects on educational attainment.
The indirect e ects are referring to higher self-esteem and higher self-e cacy (Judge et al.
2003). The direct e ect consists of the thought of control itself improving performance.
As discussed in the literature review, Locus of Control is expected to have a positive
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e ect on educational attainment (A5).
4.6.1 Methods for Analysing Personality and School Outcomes
Following the analysis of parental e ect on school and labour market outcomes, this
chapter focuses on the e ect of personality. Structural Equation Modelling (SEM) is
used to examine the e ect of the constructs of personality on school and labour market
outcomes (Big Five and Locus of Control) as a whole, as well as taking into consideration
the single traits defining these constructs. SEM allows modelling the complex relationship
between unobserved (latent) variables in an authentic way. Skrondal and Rabe-Hesketh
(2004, p. 1) define
[...] latent variable as a random variable whose realisations are otherwise not
visible. This is in contrast to manifest variables where the realisations are
observed’ Instead of building indices that measure personality traits as an
average of an item battery, latent variable modelling adequately mirrors the
unobserved construct influencing the observed measurements. This way, the
e ect of each factor can be made visible and goes in to the model with its own
adequate weight. This is of particular interest in personality research due to
the complexity of the constructs (Almlund et al., 2011, p. 75). Each item is
directly part of the model and not, as in other methods such as using indices,
the representation of [...] transformations or geometric features of the data
and not elements in a statistical model. (ib., p. 6)
Similar to categorical variables in regression models, also in latent variable modelling
there must be a reference category, too, for all of the factors of a latent variable. Whenever
an exogenous latent variable is modelled, one estimate of the observed variables needs to
be set to 1, otherwise the model will not be identified. Which of the paths is set to 1
is irrelevant; the estimates for the rest of the models will be the same. For estimation
the STATA 14 module on SEM is used, implementing Maximum Likelihood with Missing
Values (MLMV). In general, for modelling and re-specification, I followed the guidelines
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of Long and Bollen (1993). To reach identification of the models, error terms of the
measurements are set to 1, which implies all of them (within a model) are equal (Hox
and Bechger, 1998).
First, an analysis of each personality trait on educational outcomes is conducted to
see their absolute e ects (figure 4.1). Then a model that includes all personality traits
is estimated (figure 4.2). The second analysis is the more appropriate if one would like
to look at the predictive power or causality, however if one wants to learn about the
size of the e ects of personality traits, the previous analysis is of major importance. An
illustrative example: When looking at the gender wage gap, we first want to know how
big the gap between women and men really is. Only after that we start to look on it
again by controlling for other factors. Many researchers put all personality traits into one
model and start interpreting the e ects, not mentioning or considering that personality
traits are not independent from each other.
Looking at figure 4.1, the e ects of personality traits is modelled as latent variables on
educational attainment. Item 11 to Item 1x are the actually measured items belonging
to the latent variables Locus of Control, Openness to Experience, Conscientiousness,
Extraversion, Agreeableness and Neuroticism.
The first outcome is the probability of attending (or having attended) one of the three
school types at the age of 17. The variable was recoded for this analysis into three bivariate
dummy variables. The first one is to attend lower secondary school versus intermediate
and upper secondary school. The second is to attend intermediate secondary schools
versus lower and upper secondary. Accordingly, the last variable indicates the probability
of attending an upper secondary school versus lower and intermediate secondary schools.
This estimation was conducted for each dimension of personality traits for each school
type dummy, which results in a total of 18 models.
The second dependent variable is the last measured grade in maths, modelled as de-
pendent endogenous variable. The epsilons (‘) are the error terms for each endogenous
variables, where the numbering follows the numbers of endogenous variables.
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Figure 4.1: Schematic SEM for personality and school outcomes with single latent vari-
able
66
Figure 4.2: Schematic SEM for personality and school outcomes with all latent vari-
ables
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Because of the tripartite nature of the German school system, the analysis for maths
grades was split again into three di erent groups: lower secondary (Hauptschule), in-
termediate secondary (Realschule) and upper secondary (Gymnasium) school. Children
visiting a comprehensive school were coded into one of the categories by using the in-
formation about the the highest qualification reached. The case numbers were 179 for
the lower secondary, 302 for the intermediate and 517 for the upper secondary. The
numbers stay constant over the analyses because MLMV is used as an estimator, as de-
scribed above. As in the previous analysis the models were calculated again for each
dimension of personality traits and grades within school types, which results again in 18
models. All models are additionally controlled for gender and year of birth of the children.
Maximum Likelihood with missing values is used as estimation method. Cross-sectional
sample weights are used. Since robust standard errors are estimated, only the coe cient
of determination can be estimated and reported as overall measure of goodness-fit.
4.6.2 Results for Personality and School Outcomes
Achievement Through Control Beliefs – Personality and Educational
Achievement (School Placement)
Table 4.1 presents the means of all six personality traits across school types, followed by
a one-sided t-test for independent samples. The t-test was conducted jointly for lower
and intermediate secondary schools against upper secondary. The reason behind this is
that there were no significant di erences between children from lower and intermediate
secondary schools, but for both di erences to children from upper secondary schools. The
means for personality traits are the average of valid answers from all three items each per
Big Five dimension and from nine items measuring Locus of Control. The results indicate
three significant mean di erences. Openness for Experience is significantly higher for chil-
dren attending an upper secondary school (M = 4.86, SD = 0.05) to children attending
lower and intermediate secondary schools (M = 4.55, SD = 0.04; t(1174) = ≠4.74, p =
0.00). The mean of Locus of Control is significantly higher for children attending an up-
per secondary school (M = 4.89, SD = 0.02) than for lower and intermediate secondary
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schools (M = 4.79, SD = 0.02; t(2683) = ≠3.70, p = 0.00).
These results give a hint why most publications about these personality traits are re-
stricted to Openness for Experience, Conscientiousness and Locus of Control. They seem
to have the clearest e ect on school outcomes and therefore reliably produce significant
results. This has lead in the past to a negligence of the other traits in terms of closer
examination and possible suppressors. A suppressor variable is a predictor that increases
the explanatory power of another explanatory variable, by suppressing irrelevant parts
of its variance. Suppressor e ects are rarely found in sociological research, both theoret-
ically and empirically. In personality research it is a much more likely phenomenon to
appear due to the close and complex connection of personality traits. It is sensible to
believe that two or more confounding variables appear in a multivariate model of which
one independent variable captures large parts of another independent variable. In the fol-
lowing, also the personality traits that did not show significant di erences across groups
will be examined in multivariate and latent variable models as this has been neglected in
the past.
Finding no significant di erences between children visiting lower and intermediate sec-
ondary school has e ect on the multivariate analysis. The cut in personality di erence lies
between upper secondary students and the rest. Consequently, the multivariate analysis
concentrates on the comparison between these two groups.
The coe cients of each personality trait on the type of school attended is presented
in table 4.2 1, following the model shown in figure 4.1. Here, only the coe cients and
significance level of the latent personality trait on attending a school type are presented.
The complete tables with all coe cients and covariances are documented in the appendix
(table J – table O).
Conscientiousness increases the chances of attending upper secondary schools and de-
creases the chances of being in lower secondary schools in contrast to lower or intermediate
1SEM estimating school outcomes as multinomial outcome instead of sets of binaries were estimated but
yielded similar results: There are no significant di erences between lower and intermediate schools.
Estimating models with binary outcomes, relaxes assumptions of the model, is more parsimonious
and easier to interpret.
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secondary schools. Extraversion increases the chances of attending an upper secondary
school, however only at a 5% level. Having a tendency for an internal Locus of Control in-
creases the chances of attending an upper secondary school. For Openness for Experience,
Agreeableness, and Neuroticism no e ect was found on school placement.
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Table 4.3: Personality traits on school placement, joint SEM with all personality traits
included, SEM, MLMV estimation
Lower vs
other
Intermediate
vs other
Upper vs
other
Coef p < |z| Coef p < |z| Coef p < |z|
Openness ≠0.05 0.04 ≠0.03 0.11 0.08 0.01
Conscientiousness 0.01 0.45 0.01 0.14 ≠0.02 0.05
Extraversion 0.01 0.40 0.00 0.95 ≠0.01 0.52
Agreeableness 0.01 0.57 0.00 0.81 ≠0.01 0.78
Neuroticism 0.01 0.73 0.01 0.68 ≠0.01 0.51
Locus of Control ≠0.13 0.00 ≠0.01 0.71 0.14 0.00
N 3409 3409 3409
GSOEP Youth Questionnaire
Standardised coe cients
p < |z| based on robust standard errors
The structural equation models, that allow each measurement to have di erent weight
on the latent personality trait, results indicate e ects of three personality variables on
school placement: Conscientiousness, Extraversion and Locus of Control. These models
however, do not consider other characteristics within persons. In the next step, all the
personality traits are jointly used in one model as shown in figure 4.2 (full table in the
appendix, table P). The interpretation di ers in terms, now that each personality trait
can only be interpreted as dependent, or under control of other characteristics a person
owns. The results of these new models (table 4.3) di er slightly from the ones above.
For attending an intermediate secondary school no e ect can be found. With higher
Locus of Control and Openness to Experience the likelihood of attending a lower sec-
ondary school declines. On the other hand, attending upper secondary school is more
likely with rising (internal) Locus of Control and Openness to Experience. A negative
significant e ect of Conscientiousness is found for on attending upper secondary school,
which is the opposite of what was found in the single model, and does not support the
hypothesis, nor the results of previous research.
For Openness to Experience and Conscientiousness positive e ects were expected. In
both, lower and intermediate secondary, Openness to Experience leads to better grades.
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Table 4.4: Personality traits on maths grades 1–‘not su cient’ to 6–‘very good’, sepa-
rate models for each personality trait by level of secondary schooling (sum-
marised results), SEM, MLMV estimation
lower intermediate upper
Coef p < |z| Coef p < |z| Coef p < |z|
Locus of Control 0.24 0.12 0.32 0.05 0.19 0.09
Openness 0.32 0.05 0.19 0.09 ≠0.06 0.21
Conscientiousness 0.19 0.09 ≠0.06 0.21 ≠0.01 0.87
Extraversion ≠0.06 0.21 ≠0.01 0.87 ≠0.07 0.27
Agreeableness ≠0.01 0.87 0.01 0.60 0.02 0.64
Neuroticism ≠0.07 0.27 0.02 0.64 0.13 0.00
N 596 1045 1294
GSOEP Youth Questionnaire
Standardised coe cients
p < |z| based on robust standard errors
It improves the maths grade by 0.32 in lower secondary school, and at the intermediate
secondary grades improve by 0.19. A higher intrinsic value on the Locus of Control scale
leads to better grades in intermediate and upper secondary schools. Conscientiousness
improves grades, but only in lower intermediate secondary school.
Neurotic Children Are Better at Maths – E ects of Personality on School
Grades
In terms of grades (table 6.1, full tables in the appendix table Q – table V), there is
one significant e ect on the 1%-level: Neuroticism e ects maths grades positively. This
means a higher degree of Neuroticism leads to better performance in maths, however only
for children in upper secondary schools. On the 10%-level, several significant e ects are
found. Within lower secondary schools, Openness to Experience and Conscientiousness
positively e ect maths grades. In intermediate secondary schools, an internal Locus of
Control has a positive e ect on maths grades. The same can be observed for Openness to
Experience. Next to the dominant e ect of Neuroticism, within upper secondary schools,
an internal Locus of Control has a positive e ect on maths grades.
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4.7 E ects of Personality on Income
One of the most discussed questions in the research on personality is the direction of
causality in the e ects of achievements and personality. The following analysis addresses
this issue by mimicking the (possibly) reciprocal e ects between personality traits and
income over time. The main panel of the SOEP contains two waves of personality mea-
surements and yearly measures of income. This longitudinal structure is used to estimate
a cross-lagged auto-regressive structural equation model.
For deriving hypotheses there is, as above mentioned, no general theory for both causal
direction or how the reciprocal relationship should look like. A central problem in theory
building in this area of research is the generalisation of e ects of or on personality traits in
specific settings that might or might not a ect long term outcomes. This problem will be
discussed later on in 7 for all of the chapters. Facing this problem, I would like to refer to
the general research question and forego deriving single hypotheses to each of the single
personality traits. The research question, transferred to this sub-topic, addressed how
and to what extent personality traits a ect income and vice versa. Even though at this
point of time setting up hypotheses would be rather guessing than a proper derivation,
the models contribute to the research gap. Modelling reciprocal e ects is rarely done in
sociology and there is hardly another approach than cross-legged auto-regressive SEM to
do so. As demonstrated in the literature review, most of the research so far concentrated
on e ects of personality on educational and labour market outcomes. Fewer studies
examined labour market outcomes a ecting personality, and hardly any study explicitly
modelled reciprocal e ects between these two.
For Locus of Control there has been a debate on the causal direction. Still most stud-
ies examine the e ect of Locus of Control on labour market outcomes (for a review, see
Cobb-Clark, 2014). The counter argument assumes persons with higher income or other
indicators for labour market success, such as leadership positions, personnel responsibil-
ities, or socio-economic status to actually have more control over their lives compared
to manual workers and people in the lower service sector with less income and fewer
favourable job attributes. It is hypothesised that Locus of Control is not only a perceived
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control over peoples’ lives but a realistic estimation of individual life situations. This
means people in disadvantaged labour market positions actually do have less control over
their lives because of lack of opportunities, whereas the highly-qualified and advantaged
labour force have a broader range of opportunities to choose from, and therefore more
control over their life decisions. In addition, leadership positions provide more freedom
in control than lowly ranked positions. Locus of Control is shaped by educational and
career choices that are in fact more advantageous for the highly educated and privileged.
Gottschalk (2005) summarised this research gap: ‘It is not clear, however, whether adults’
Locus of Control responds to the economic, social, and demographic events that they ex-
perience or whether the reverse is true. The potential simultaneity between Locus of
Control and labour market outcomes poses enormous econometric challenges and renders
much of the applied literature in this area rather unconvincing’ (p. 7).
4.7.1 Methods for Personality and Income
For analysing the e ects of personality and income and vice versa, data from the GSOEP
main questionnaire is used. The persons are 18 and older. The data spans the years 2004
to 2013. Measurements are taken from the following years: The Big Five were measured
in 2005, 2009 and 2013. The sample consists of the workforce between 25 and 65 years and
a monthly income higher than 450. The gross monthly income is measured yearly, but
to receive a logical time order for the personality measurements and the income change,
the years before and after, but not the same year of the measurement of the personality
traits were taken. The first measurement is in 2004, then the average income from the
years 2006–2008 and the average income from 2010–2011. Locus of Control on the other
hand, was measured in 2005 and 2010. This changes the coding of income for the second
income measurement to 2006–2009 and the last income measurement to 2011 only. When
calculating the averages, single missings were ignored and the average of fewer years was
calculated, when all years were missing, no average was calculated.
The model furthermore controls for the highest education in the year 2004, at the
beginning of the measurement which has the disadvantage that it does not correct for
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those cases that have a rising income due to higher education over the years. However,
in the majority of all cases there is no changes in education and the e ect size of the
change of income from one year to another is a mere control variable in this model to
capture the interdependence of income measurements over time, so this does not a ect
the core interpretation of the estimates of interest. Nevertheless, age in the year 2004 is
controlled, which also corrects for the fact that not all of the individuals in the sample
have reached their highest education level, yet which is a selective group, namely those
in tertiary education. Finally, gender was controlled to take care of the di erent levels in
income between genders.
The model is a cross-lagged auto-regressive structural equation model (Finkel, 1995;
Pakpahan et al., 2015), modelling e ects in two directions over time. Due to the timely
order, it aims to identify causal e ects, as far as it is possible to talk of causality in a
pseudo-experimental setting. The model starts with the first time point, income in 2004,
controlling for age, gender and education at that time. Then it models the e ect of a
personality trait at the next time point, 2005, and the next income time point, 2006–
2008 and so on. While the personality trait is modelled as latent variable, composed of
its measurements of the specified year, income is modelled as manifested variables. The
personality trait is both endogenous and exogenous in terms of the income: There is a
significant e ect of the income of the year before and has an e ect on the income of the
following years. This is repeated for the next measurement points and ends with the last
measure in 2013.
4.7.2 Results – A Dynamic Model of Income and Personality
Traits
A first bivariate correlation analysis reveals the e ects across personality traits and income
to be low, but significant (table 4.5). The correlations were calculated on the basis of the
grand means of all years and all three items for the Big Five, and nine items for Locus of
Control, and the average gross monthly income from 2004 to 2012. A positive correlation
of 0.03 is calculated for Openness and Conscientiousness, and 0.20 for Locus of Control. In
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Table 4.5: Pairwise correlation of income and personality
Income Corr.coef. p > |t| N
Openness 0.03 0.00 12170
Conscientiousness 0.03 0.00 12171
Extraversion ≠0.03 0.00 12170
Agreeableness ≠0.08 0.00 12171
Neurotism ≠0.16 0.00 12171
Locus of Control 0.20 0.00 8842
GSOEP main questionnaire
contrast, negative correlations were found for Extraversion (-0.03), Agreeableness (-0.08),
and Neuroticism (-0.16). While all the other personality traits show the direction as stated
in the hypotheses, Extraversion and Agreeableness have a significant negative correlation
with income. The initial hypotheses for Extraversion and Agreeableness however stated
them to not have significant e ects on income at all.
When looking at the SEM (figure 4.3 - figure 4.8, the complete tables can be found
in the appendix, table W – table ), unsurprisingly, all of the paths around the control
variables gender, age and education are statistically significant in all models, as well as
the paths between the three measurements of income and the three measured years of
personality traits. The paths of main interest, the ones between personality and income,
are, however, less clear.
The first model (figure 4.3) presents the results for income and Openness to Experi-
ence. The only significant e ect between these two variables, is the e ect of the average
income of 2010–2012 on Openness in 2013. This e ect is negative, which implies declining
Openness to Experience with rising income.
In contrast, figure 4.4 shows a trend towards Conscientiousness having a negative e ect
on income, while income has a negative e ect on Conscientiousness in the first measure-
ment, which is the path of income in 2004 to Conscientiousness in 2005. In essence, these
results suggest more Conscientiousness leading to less income. This does not support the
hypothesis and is very counter-intuitive. Taking the items literally, it would mean that
people who claim to do a thorough job, not to be lazy, and to work e ciently, earn less.
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The model analysing Extraversion and income (figure 4.5) shows a general trend of
income leading to introvert personality with — = ≠0.08 in the first and — = ≠0.05
second path from income to Extraversion. The third path from income of 2010–2012 to
Extraversion in 2013 also has a negative coe cient, but does not reach the significance
threshold. In contrast, Extraversion shows no e ect on income at all.
Figure 4.6 shows the results for Agreeableness and income. The trend for this model
is very clear: Higher income leads to less Agreeableness and more Agreeableness leads to
lower income. The e ects for income on Agreeableness are higher than for Agreeableness
on income.
Similar results can be observed in figure 4.7 presenting the results of Neuroticism and
income. The higher the income, the smaller the degree of Neuroticism, and the higher the
degree of Neuroticism, the lower the income. However, the e ect of income on Neuroticism
is not significant in the last path from the income of 2010–2012 and the Neuroticism
measurement of 2013.
Figure 4.8 displays the estimates for Locus of Control and income. Income has a positive
e ect on (an internal) Locus of Control, while higher values for Locus of Control lead
to more income. In contrast to the personality items of the Big Five, Locus of Control
is shows low stability over measurements. Also the fourth item of the scale (success is
a result of hard work), shows lower factor loadings compared to the other items in both
measured years, indicating that this item has not an optimal fit in the Locus of Control
construct. However, the significance of the factor suggests it should remain in the model.
In all of the models personality shows a similar changes over time as income. Regarding
the idea of stability of personality, as it is often presumed in models, these results are
indicating personality changing over time, just as much as income is. This result objects
the statements of Costa et al. (2000).
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4.8 Summary – The Usual Suspects and Some
Surprising Results
This analysis has researched to what extent personality a ects education and the re-
ciprocal e ects between personality and income. Positive e ects on school attainment
were associated with Openness to Experience (A1), Conscientiousness (A2), and Locus
of Control (A6). No e ects were expected for Agreeableness (A4) and Extraversion (A3),
and Neuroticism was expected to have a negative e ect on educational attainments (A5).
In terms of attending a certain school type, Locus of Control, Conscientiousness and
Extraversion showed a trend towards attending better schools with rising values, i.e.
internal Locus of Control, high Conscientiousness and a higher degree of Extraversion
rather than Introversion. The first two e ects supported the expectations of (A3) and
(A6), while the consistent e ect of Extraversion was surprising and did not follow the
expectation (A3). Neuroticism was found to have a positive e ect on attending a lower
secondary school, which also supports (A5).
Openness to Experience (A1) had a positive e ect towards attending an intermediate
secondary school, but no significant e ect on attending one of the other school types.
Agreeableness makes a di erence when attending a lower or an intermediate secondary
school but not for attending an upper secondary school. When controlling for other per-
sonality traits, e ects for the middle category, intermediate secondary schools, diminish
and only e ects on the lower and upper end prevail.
When looking at grades, personality has a relatively low e ect. While Locus of Con-
trol seems to matter more in intermediate schools than in upper secondary, it has no
e ect at all in lower secondary school. Openness to Experience in turn, has an e ect
on grades in lower and intermediate secondary but not in upper secondary school, and
Conscientiousness only has an e ect in lower secondary school.
What conclusions can be drawn from these results? The results were not consistent
over di erent groups (school types) indicating stronger and weaker e ects over the at-
tainment distribution. This also shows the inappropriateness of linear models in this
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context. Agreeableness, for example, seems to matter only when educational attainment
is not very high. Agreeableness tends to represent the social aspect of personality among
the Big Five: being rude to others (inverted item), having a forgiving nature, and being
considerate and kind towards others. It seems as if children with high cognitive resources
can compensate their lack of social skills better than children with lower educational
outcomes. This also seems to be the case for Neuroticism, the degree of emotional sta-
bility, which leads to a higher probability of attending a lower secondary school, while it
pushes up good grades in upper secondary schools. Furthermore, the results suggest, that
favourable personality traits influence school placement, while they play a minor role in
educational performance within school types. This is due to di erences in the distribu-
tion of personality traits, that leads to a greater homogeneity in personality traits within
school types. When including all personality variables in one model (table 4.3), many of
the e ects, that could be seen when isolating the traits, vanish.
An open question remains in this analysis, i.e., whether personality is shaped by ed-
ucational success or whether or not personality leads to educational success. A strong
external oriented Locus of Control, for example, can represent the actual helplessness of
a child with past experience of working hard but still failing at school. This might be due
to lack of intelligence, but more than that, a wrong approach in learning style or learning
behaviour or lack of support as when it is needed. When confronted with failure, the
child might lose trust in their ability to achieve goals through learning and the lack of
e ort results in lower educational attainment. This can be generalised to other personal-
ity traits: Children react in a certain way regarding their personality predisposition, e.g.
in a conflict situation with friendly and forgiving behaviour, and adapt their behaviour
in the next similar situation according to the outcome in the previous situation. This
mechanism leads to type of circular causation – a self-reinforcing process.
For education outcomes of adults, of course, it is pointless to examine, because educa-
tion is in most cases a time-invariant variable. This question would be interesting, if there
was information on personality and school outcomes in younger ages. I choose to examine
income and personality due to the higher variability of income in contrast to educational
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outcomes. Especially when looking at school placement, a change of school types are
rather rare, downward movements even more than upward movements. Furthermore,
this type of analysis demanded longitudinal data in both personality and educational or
career outcome variables. The analysis showed that income has a significant e ect on
several personality traits and vice versa. Some striking e ects were found in di erent
variables besides the ‘usual suspects’, namely Openness to Experience, Conscientious-
ness, and Locus of Control. As in the analysis of school outcomes, the results were not
always consistent.
The models for Openness to Experience and Conscientiousness showed some puzzling
results. There was only one significant path from income to Openness in the last observed
year. Two paths from Conscientiousness to income and one path from income to Con-
scientiousness were significant, and all of them opposite the direction that was predicted
before (results indicate negative e ects). This result also opposes the bivariate correlation
analysis. In the model of Conscientiousness, the estimates of the not-significant paths
were also negative, which is consistent in terms of logic or trends of e ects. However,
taking the inference or rather significance into consideration, the e ects are practically
zero.
To explain these results, I would like to draw attention to these two variables being
the most cognitive personality traits. It might be that there is a tendency of individuals
comparing themselves with their peers and colleagues rather than the rest of the popula-
tion. This would mean the bias in answers is toward an indi erence over the social strata
and greater di erences within peers.
Di ering e ects over measurement waves are usually attributed to di erences in the
years of measurement, however, there is no obvious explanation for why personality e ects
would di er over this (in historical terms) short time period. One possibility could be
the bank crisis of 2007/08, however, then a change in results would be expected in the
after the second measurement of income in 2006 to 2008, which is not the case in either
models.
The model for Extraversion shows a trend towards income leading to an introvert
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personality. In other words, income tends to make people less talkative, less sociable and
outgoing, and more reserved. This e ect, however, is not visible in the last observed years.
This might be connected to longer working hours and less free time activities, which the
model does not control for. If this is the case, the greater amount of stress would be a
convincing explanation. Similar to Extraversion, Agreeableness also represents a social
dimension of personality. The results clearly indicate a negative self-reinforcing cycle
on rising income. The theory of stress as an explanatory factor can also be applied to
Agreeableness.
However, rather than trying to find explanatory third variables, a direct e ect of income
– and connected with it – social status, should be considered: rising property acting as
a personality changing entity. This adaption seems useful regarding the negative e ect
of Agreeableness on income, which means that a change towards less Agreeableness is
rewarded with more income. Even though the model made reciprocal e ects visible
asking for mechanisms is, colloquially speaking, a bit like asking whether the chicken or
the egg came first.
The results for Neuroticism point clearly towards existing theory and literature. Lack
in emotional stability leads to less income and less income leads to less emotional stability.
High degrees of Neuroticism lead to lower performance at work, which has an e ect on
income. Self-selection into high income jobs is a possible explanation for this e ect.
Emotionally unstable individuals prefer to work less or in less stressful jobs, and avoid
jobs that require a high amount of responsibility, which, in turn, are usually paid better.
On the other hand, low income causes higher amounts of stress, e.g. in the form of
existential worries and anxiety. This particular aspect is most likely to be the one closest
to inequality of health research.
The last model analyses the e ects of income with Locus of Control and vice versa. The
estimates behave as the theory predicted: positive e ects of (internal) Locus on Control
on income and vice versa. One of the unanswered questions in this area of research was
the issue of causal direction of e ects. The model suggests a reciprocal relationship with
income having a stronger e ect on shaping the Locus of Control than vice versa.
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The analysis of income and personality with cross-legged auto-regressive SEM yielded
several surprising results. In most cases, the relationship was reciprocal, even if not
always consistent (e.g. in the case of Conscientiousness). Second, in most models income
showed to have a stronger e ect on personality than personality on income. Personality
showed a remarkable amount of variability over the years, which lets me conclude that
personality is malleable to internal and external factors rather than being stable, even in
adulthood. Future studies could build on these results by examining whether life events
contribute to the reciprocal e ects. Possible life events could be unemployment, marriage
or promotions. Generally, the model could be translated into a life course dependent time
line rather than absolute years.
This analysis has shown that there are some personality traits that are relevant for
educational outcomes as well as income, however not to the same degree. The next chapter
discusses to what extent these relevant personality traits di er by social background and
what are the underlying mechanisms in the transmission of educational attainment as
well as personality from the parents to the children.
90
5 Personality as an Explanatory
Factor in the Reproduction of
Educational Inequality
In this chapter, I will address the question of the role of personality of both parents and
children in the transfer of educational attainment. The analysis intends to introduce
personality in its function as a potential influential factor on the reproduction of educa-
tional inequality following the concept of primary and secondary e ects (Bourdieu and
Passeron, 1977). First, a general overview on the most important theories on inequality
of educational opportunities is presented. Second, how personality should act as an ex-
planatory factor in the relationship between parental education and children’s educational
outcomes, will be discussed. Personality is assumed to be part of the secondary e ect,
which is associated with class specific preferences. This idea is then linked to Rotter’s
(1990) concept of personality as a primary action guiding preference and tested.
5.1 Introduction Into Research on Inequality of
Educational Opportunities
The reproduction of social inequality has been one of the most important subjects of
past and present of sociology. A seminal work is ‘A Constant Flux’ by Erikson and
Goldthorpe (1992). The book examines class mobility in Western and Eastern European
countries, and additionally the US and Japan. Due to the lack of panel data, the authors
91
chose pooled cross-sectional data and coded them into a comparative data set. With this
approach, they examined social mobility as an inter-generational process, rather than a
life-course process. A major contribution of the book is the theoretical and empirical
di erentiation of absolute and relative mobility, where relative mobility considers the
changing competition of cohorts. The authors propose that it is the relative mobility
that defines the permeability and openness of a society, labelled ‘social fluidity’. Their
main finding showed highly di ering levels of mobility within and between countries in
terms of absolute mobility, but very low relative mobility. In ‘Persistent Inequalities:
Changing Educational Attainment in Thirteen Countries’, another classical study that
has received major attention in the last decades, Shavit and Blossfeld (1993), argued
that there is still persistent educational inequality regarding socio-economic status. The
book contains 13 country studies of cohorts born between 1910 and 1960. In 11 of the
13 countries under study the authors found an unchanging e ect of social origin over
transitions and cohorts. The authors used a partially standardised research design, in
which there were measures standardised across countries, but still space for countries to
tackle their country specific questions and data. As the main method they chose the
‘Mare Model’ (Mare, 1980, 1981), using the log odds of a binary logistic regression model
and successive educational transitions.
Based on this study, Breen et al. (2009) argued that these findings are a result from
methodological issues and a relative positioning of socio-economic status. Instead of
using the Mare model, they applied an ordered logit estimation and found declining
trends for educational inequality in Germany, France, Italy, Ireland, Sweden and the
Netherlands. They faced similar data problems as Shavit and Blossfeld (1993), e.g. the
German dataset was nearly half the original sample size after taking the relevant variables
into consideration, however, they still managed to analyse larger data sets then the ones
used in the original study. So one main argument of the authors against the findings of
Shavit and Blossfeld (1993) was the small sample sizes and therefore the underestimation
of e ect sizes. Another study stemming from the same project showed similar e ects for
Germany (Pollak and Reimer, 2005). There is still an ongoing discussion, but regardless
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of this, what these studies share is that the main driver of reproduction of inequality is
education (Blossfeld, 1993). In modern meritocratic societies it is widely believed that
the societal order can be changed through individual attainments in education. Following
the vast research on the transmission of educational achievement, there is, however, still
a strong correlation between parental and children’s achievements.
Hattie (1992) conducted a meta-analysis of 136 meta-analyses including possible factors
of explaining student’s educational attainment and finds that most of the variance ex-
plained was ascribed to students’ entities. Only about 5–10% go back to parental factors.
Even considering the quality of schools and teachers as well as peer-related factors, where
the students’ individual influences come from is not explained. In fact, they might be
given from the parents to the children by unmeasured variables and therefore empirically
remain in the students’ e ect rather than in the part explained by parental characteristics.
In contrast, Jencks et al. (1972) provide a vast overview of possible factors of the e ect
of family background on schooling, however, while they mention noncognitive traits as a
potential factor, it is only briefly noted. However, noncognitive traits and personality, as
a special case of noncognitive trait, can be integrated into existing theories of theories of
inequality in educational opportunity.
5.2 Primary and Secondary E ects in the
Reproduction of Educational Inequality
Next to the work of Becker (1964), who proclaimed a rather strict individualistic of
decision making, most of the modern rational choice based theories in educational sciences
have their roots in the work of Boudon (1974). Boudon saw inequality in educational
outcomes as a result of rational decisions made primarily by the parents. The educational
investment made in a child is the result of a reasoning of the costs of education and the
expected gains in returns to education. In more abstract terms, decisional processes are
seen as the maximisation of the social production function of invested costs and returns.
In the decisional process, Boudon describes primary and secondary e ects. Primary
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e ects are the influence of the position in society, that is bound to a certain level of
cultural, social and material resources. The higher the position, the more these resources
are available. The primary e ects define the starting position of a person, where the
distance to achieving, for example, a university degree, di ers according to the social
position.
When talking about resources, often the expression of ‘social, cultural and material
capital’ is used, terms that have been imprinted by Bourdieu (1986), who, in contrast
to the individualistic rational choice approach, advocated a structural view on inequal-
ity. These types of capital are unequally distributed, depending on the social position,
and when handed down to their children, determine their position, too (Bourdieu and
Passeron, 1977). A special characteristic of such capitals is that they are exchangeable
and can be transferred into another form of capital. Even though Bourdieu’s view and the
rational choice approach were seen as two opposing paradigms, they do complement each
other in a more moderate interpretation of those structural and individualistic approaches
(Barone, 2006; Reddig and Tranow, 2014). The concept of capitals fits neatly into the
concept of Boudon’s primary e ects. The three di erent forms of capital can each directly
or indirectly invested into children’s education. Children themselves are equipped with
those resources when going through the education system. Primary e ects are direct re-
sults of the available resources due to social position that a ect children’s demonstrated
school performance They might be of genetic or socio-cultural kind (Jackson et al., 2007,
p. 212).
Economic capital includes material goods such as money, as well as goods such as books,
instruments, paintings, cars and houses. There is an agreement among researchers and
extensive empirical evidence that material means promote educational success. Social
capital implies having useful connections to other people with high capitals. In educa-
tional studies this could for example mean knowing the principal of a school or your
son’s professor, or having relevant networks (colloquially referred to as ‘Vitamin C’), but
also knowledge of appropriate upper-class behaviour and etiquette. The theory of social
capital has been proven empirically to be very relevant for inequality research, especially
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in network analysis, e.g. in successfully finding a job (Granovetter, 1973). Cultural cap-
ital is the knowledge about the highbrow culture. For example, an expensive painting is
worthless without the knowledge of the art. A violin is useless if one does not know how
to play it. It also includes behavioural knowledge that is useful for success at school and
in one’s career. This might, for example, include an appropriate use of language.
Bourdieu’s theory of transferable capital has been criticised in particular by US educa-
tional researchers (Lareau and Weininger, 2003), because, while Bourdieu’s theory does
apply for the di erence between the upper class and the rest of the population, whereas
the biggest di erences in education nowadays are between the lowest class versus the
middle and upper classes. One might argue that the explanatory power of this theory has
lost impact in countries where educational expansion has reached most of the population.
However Lareau and Weininger (2003) also point out that there are ‘new’ kinds of cultural
capital, next to highbrow culture, that still define and explain di erences between social
classes.
Secondary e ects refer to the class specific ideas, ideals and the judgement of chances
in the decisional process. Those di er by social position and can still be influential, even
if the e ect of primary e ect is diminished. This implies that even if the primary e ects
were eliminated, there would still be di erences in the choice of educational pathways by
classes. Erikson et al. (2005) build on this idea, showing in a counterfactual analysis the
transition probabilities of entering higher education by the actual academic performance
and class background (figure 5.1). Even if assuming the same academic performance,
the real transition probabilities for the working class are below their possible probabil-
ities of transition, while for the higher classes it is the other way around. Here, even
underachieving children from higher classes undergo a transition. In the follow-up of this
work, Jackson et al. (2007) suggest for policies, to reduce primary e ects by reducing
the costs of education for the lower classes, rather than changing their socialised ideas
(secondary e ects). In their study, the primary e ects are considerably higher than the
secondary e ect so that the absolute di erence could be strongly reduced by reducing
primary e ects. Reducing primary e ects, for example pre-school education, will reduce
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Figure 5.1: The counterfactual model of transition
Source: Erikson et al. 2005, p. 9732
the distance to academic goals. This thesis will investigate, whether personality acts as
an explanatory factor in the process of reproduction of social stratification.
Personality in the process of reproduction of inequality has a role of an action guiding
preference (Rotter, 1990). Personality (the case he discusses is on internal and external
control attribution) has especially distinguishing e ects on acting when persons face un-
known situations. Di erent manifestations in personality will lead persons to di erent
preferences on how to react to a situation (p. 490). The e ects of personality are assumed
to be greatest when facing unknown situation, because in situations that have been ex-
perienced already, a learning e ect might have taken place and facing a situation similar
or the same to a previous situation might trigger a reaction resulting from learning what
was the best solution in the previous situation, rather than personal preferences caused
by personality (ibd.).
In this study, it is critical to test personality as a type of secondary e ect, as the
measurements do not enable to test the e ect of personality on transition probabilities,
where transition probabilities refer, in this context, to di erences in decisions. In terms of
primary e ects, the previous chapters have shown some direct e ects of some personality
traits on educational outcomes. This plays an important role as a su cient assumption
in the following analysis. Assuming di erences of personality traits among classes and
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Figure 5.2: Illustration of the mediating e ect on the e ect of parents’ education and
children’s educational outcomes
Personality 
parents and 
children
Education father
Education Child
Education mother
Controls
direct e ects of some personality traits on education outcomes, personality should have
a mediating e ect (explanatory) between parental background and educational outcomes
of the children. The mediation e ect is shown in the path diagram in figure 5.2.
H1: Personality has a mediating e ect on the e ect parental background on school place-
ment.
H2: Personality has a mediating e ect on the e ect parental background on grades.
Many previous studies have used only the father’s education or occupation while the
mother’s educational background has been neglected. Arguments for this strategy are
that in the past it was mainly the status of the man that determined the social position
of the family. Taking socialisation as an argument, however, the mother as the primary
caretaker is expected to have influence on the child, too. Also in terms of secondary e ects,
both partners are expected to influence in educational decisions (e.g. through power of
bargaining in a relationship). Education of the mother cannot be ignored, especially in
the analysis using the Youth Questionnaire, which is very contemporary containing a
sample from 2000 onwards.
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In recent years, growing attention has been paid to the mothers’ education, due to the
assumption of the influence of the mother in socialisation and education of the children
outside school. Previous research (e.g. Blossfeld and Timms, 2003) showed the growing
homogeneity amongst couples and its meaning for the reproduction of inequality, and
through this a rise of influence of mothers on social status. In older cohorts, the tradi-
tional male breadwinner model was the most widespread family model in Germany, while
women’s participation in the labour market has been steadily rising in the last 40 years
(Cipollone et al., 2014). Compared to other European countries, German mothers tend
to take a longer break from work after childbirth. Going back into part time work is a
common way for women to balance out work-life and family duties, which means women
remaining the main caretakers of the children, despite increasing work participation, al-
though to a lesser degree than two decades ago (Keck and Saraceno, 2013).
The central research question is whether personality explains parts of the e ect of
parental education on children’s education. In terms of secondary e ects, personality is
supposed to influence the tendencies of decision making in sending a child to a certain
type of school. Personality is modelled as a mediator, explaining parts of the e ect of
parental education on children’s education. There are two possible mediation outcomes:
First, an explanatory e ect of personality, decreasing the total e ect by explaining parts
of its variation; or second, a suppressive e ect increasing the total e ect, which would
be interpreted as the e ect of the education of the parents on children’s education being
stronger when taking into account personality di erences. There is no particular as-
sumption regarding to theory why and to what extent children’s personality and parents’
personality could di er in this e ect. In more technical terms, the question is whether
personality acts as a mediator. This approach follows a study by Blanden et al. (2007)
using American data1.
1In this study the mathematical background of the mediation technique described in detail.
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5.3 Method
The first analysis examines the mediating power of personality in the relationship of
parental and children’s education. This means, measuring the amount of explained vari-
ance in the e ect of an independent variable (parental education) on a dependent variable
(children’s education) by a mediating variable (personality). The youth questionnaire is
used to observe the e ects for teenagers and the e ect of parental education at age 17 for
academic positioning.
A multinomial logit model is applied. Compared to the alternative, an ordinal logit
model, the multinomial model does not assume the di erences between the three school
types to be equal, which is more realistic. Average marginal e ects (AME) are presented.
Compared to logit coe cients and the (of those derived) odds-ratios, AME reflect linear
distances in a non-linear model. Similar to OLS estimates they are straightforward to
interpret and e ect sizes are comparable across models based on the same sample. As
a downside, AME are dependent on the distributions, i.e. the marginal distribution of
variables in the sample. They usually di er across samples which makes a comparison
across models with di erent samples, e.g. countries, impossible.
A similar problem occurs when trying to compare coe cients between models. While
in linear models a decomposition of e ects can be done without problems because of the
linearity of estimates and standard errors, a Generalised Linear Models’ estimation can’t
be compared across di erent models due to the di erent basis on which approximation
is built. For this reason I use the Karlson-Holm-Breen (KHB) decomposition, developed
by Karlson et al. (2012) (also see Breen et al., 2013) to assess the amount of the e ect
between parental and children’s education that is explained by personality. The analysis
will look at both, parent’s and children’s personality traits. The second analysis, e ects on
grades, is estimated with an OLS regression. Additionally, the analysis of grades is split
by school type, since grades are not directly comparable across all school types because
of the di erent demands in subjects depending on school tracks. Mediating e ects of
personality were again tested with the KHB-estimator.
As control variables, children’s gender and year of birth are used to capture systematic
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variations between boys and girls as well as cohort e ects. To capture e ects relating
to financial resources (referring to primary e ects) or class specific e ects, household net
income and EGP of both mother and father are taken into account. Because there is
a well-researched gap between students with a migration background, especially from
Turkey, and students with a German background, a dummy variable for the country of
origin of the father was added (1–‘German’ 0–‘other countries’). 2 Personality in this
model are the traits of the participants of the main questionnaire, not the ones of their
parents. Those are not available.
Missing values are excluded listwise. The highest amount of missing values occurred
in the information of parental background, especially household income and EGP. Both
are generated variables added by the conductors of the SOEP and missing values in these
generated variables is usually a result of missing information on individual income. The
second highest amount of missing values was found in the information about the edu-
cation of the parents. When using multiple regression imputation, the above-mentioned
variables are the best predictors for each other. With a relatively high number of missings
within these variable, there was, however, not enough information to conduct a reason-
able imputation. 180 cases could have been restored, however, the imputation process
had several technical problems due to major gaps in the data.
The two-generational data structure, allows to control for personality traits of both the
parents and the children, which is an opportunity to test for possible e ects of parental and
children’s personality on the e ect of parental education and the educational outcomes of
the children. For testing for secondary e ects, however, it would have been better to have
information on the time of the transition from elementary to secondary school, which is
in Germany after fourth grade. This would have made the state of personality in the
referring year as well as the actual decision process visible. This might hopefully possible
with future panel data.
2Mothers’ country of origin was di cult to implement because there were many countries but only few
cases. Nevertheless, it has been checked in a robustness test and did not yield any e ect nor changing
e ects of other variables in the model. To keep the model as parsimonious as possible, the variable
was not included.
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Table 5.1: Children’s school placement by highest type of school of the father
Highest type of school father
Child’s type of
school
Lower
secondary
Intermediate
secondary
Higher
secondary
Total
Lower secondary 327 168 40 524
33.85 12.54 6.01 18.77
Intermediate secondary 431 571 115 990
44.62 42.61 17.27 35.47
Higher secondary 208 601 511 1, 277
21.53 44.85 76.73 45.75
Total 966 1, 340 666 2, 791
100.00 100.00 100.00 100.00
matched main and Youth Questionnaire Number of cases, column percentage below
5.4 Results
5.4.1 Nothing Brings Down the Education E ect – The
Influence of Parental Education on School Placement and
Personality as a Mediator
Table 5.1 shows how many children are placed in the three di erent school types depen-
dent on the highest school type attended by their fathers. In case of a total immobility
between generations, all of the cases were distributed along the diagonal. For fathers with
lower and intermediate school attendance, children tend to do better in most cases. The
biggest group of children in lower secondary schools have fathers with lower secondary
education. Most children with fathers from lower secondary schools do, however, manage
to attend intermediate secondary education. This e ect might be due to the most perme-
able point in the German school system: Many lower secondary institutions provide an
option to continue secondary education up to the intermediate level, so called ‘Werkre-
alschulen’ and ‘Gesamtschulen’, which are specifically designed for students coming from
lower secondary school. The degree obtained is equivalent to a standard degree of the
intermediate track, the ‘Realschule’.
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Table 5.2: Children’s school placement by highest type of school of the mother
Highest type of school mother
Child’s type of
school
Lower
secondary
Intermediate
secondary
Higher
secondary
Total
Lower secondary 327 133 34 494
33.85 13.56 4.43 18.20
Intermediate secondary 431 416 134 981
44.62 42.41 17.45 36.13
Higher secondary 208 432 600 1, 240
21.53 44.04 78.12 45.67
Total 966 981 768 2, 715
100.00 100.00 100.00 100.00
matched main and Youth Questionnaire Number of cases, column percentage below
The hurdles to change to the higher track are therefore minimised to deciding to con-
tinue, because a change of school is not necessary. Only about 5% of these children
continue to the higher secondary track, which qualifies for universities. Children of fa-
thers with intermediate secondary school degrees are about evenly distributed between
higher and intermediate secondary education. Only about 14% of the children perform
worse than their fathers. Looking at fathers with higher secondary degrees, the vast
majority of children, about 78%, also attend higher secondary institutions. This group
shows the most stable pattern.
Comparing these results with the results for the education of the mother in table 5.2, the
pattern is very similar. This is explainable by, firstly, the high homogeneity in education
within couples and, secondly, by a slight shift in the distribution of education among
women. While the majority of men in this sample have an intermediate secondary degree,
women are more evenly distributed across school types.
Figure 5.3 display the average marginal e ects of a parent’s education on children’s
school placement of the multinomial logit estimation, testing for the e ect of parental
education on children’s school placement. The dependent variable is attending either a
lower, intermediate or an upper secondary school. It presents the e ects of parental edu-
cation on school placement of the children without including any controls. The distance
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Figure 5.3: Average Marginal E ects of parents’ highest years of education on children’s
school placement
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to the vertical zero-line indicates the size of the e ect on the probability of attending a
certain school type. The e ect of the education of the mother is less strong for attending
upper secondary schools in comparison to the father. The e ects on the probability on
attaining lower and intermediate schools are similar in size. Looking at the education of
the father, they are the same. In comparison, the distance of upper secondary schools is
by far bigger.
Table 5.3 presents a more detailed overview. The coe cients are Relative Risk Ratios
(RRR). The interpretation of the RRR states, that with one unit of change in an inde-
pendent variable, the relative risk of the referring group to the reference group on the
outcome changes by the factor of the coe cient, when the other variables in the model
are held constant. This means when the factor is smaller than 1 it decreases the chance
of being in this group compared to the reference group. A factor greater than 1 increases
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the chances. The reference group in this model is attending a lower secondary school.
For example, the RRR of the education of the mother for attending an intermediate sec-
ondary school, is 1.23. This means, with one more year of education of the mother, the
risks of attending an intermediate school compared to attending a lower secondary school
is increased by the factor of 1.23. When values are smaller than 1, the di erence between
the value and 1 can be interpreted as the percentage by which the risk is reduced.
Model 1 contains only the e ects of parental education on school placement. In model
2 the control variables are added. Those include the year of birth and the gender of
the child, EGP of both the father and the mother, the household income and whether
the child has a foreign father. In model 3, the personality variables of the parents are
introduced. What is of interest for the research question, is whether the coe cients
of parental education change from model 2 to model 3 and to model 4, that includes
children’s personality traits. Another interest is the rise in the pseudo R squared. It
cannot be interpreted as percentage of explained variance of the dependent variable,
however a rise of pseudo R squared indicates a better model fit.
Starting with the coe cients of the intermediate secondary group, across models, the
education e ect of the mother is relatively stable (ranging from 1.18 in model 4 to 1.28
in model 3). All of them indicate that with higher parental education it is more likely
to be in intermediate secondary than in lower secondary. When introducing the control
variables in model 2, the education e ect of the father is not significant any more (a
drop from 1.16 to 1.11), however, the EGP variables of both mother and father indicate
significant e ects on the school placement. Income has no e ect in model 2. When
introducing the personality variables of the parents, four major changes happen: First,
the education e ect of the father becomes significant again. Second, being a boy becomes
significant, indicating that controlling for the personality of the parents, boys have a 39%
lower risk of attending intermediate secondary. Third, when we observe in model two,
how the EGP captured the education e ect of the father, personality strongly mediates
the EGP categories, however not the education. Fourth, income has not a significantly
positive e ect on attending intermediate secondary. The personality of the child seems
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to mediate parental education, but only weakly. This will be explicitly tested later on.
So far, regarding the hypotheses, there is little to no indication that personality mediates
the e ect of parental education on children’s school placement. In this model, from all
personality traits, only Openness for Experiences and Agreeableness of the mother have
a significant e ect (both>1).
The second part of the table shows the e ects of attending and upper secondary school
rather than a lower secondary school. The e ects for parental education are higher than
in the previous section and robust across all four models. Here too, personality of the
parents reduces the e ects of the EGP of the father. In contrast to income in intermedi-
ate secondary schools, income increases the chances of being in upper secondary school.
Among the children in upper secondary school, as before, Openness for Experiences and
Agreeableness of the mother have a significant positive e ect on the risks of attending up-
per secondary school. Additionally, higher (intrinsic) Locus of Control of the father and
the child increase the risk of attending upper secondary school. The second significant
personality trait is Openness for Experiences, where a higher degree of Openness posi-
tively a ects attending upper secondary school. Pseudo R squared steadily rises across
the models when adding variables, indicating personality does increase model fit.
Table 5.3: Multinomial logistic regression, Relative Risk Ratios with robust standard
errors, average marginal e ects of attending intermediate secondary or up-
per secondary’ school
(1) (2) (3) (4)
Lower secondary – Reference
Intermediate secondary
Mother’s education 1.23úúú 1.19úú 1.28úúú 1.18úú
Father’s education 1.16úú 1.11 1.14úú 1.13ú
Year of birth 1.13 1.02 1.12
Gender (1=boys) 0.70 0.61úúú 0.62ú
EGP father
(Reference=inactive)
Unskilled &
farm labour 0.47 0.65 0.41
Skilled manual 0.04úúú 0.60 0.04úúú
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Table 5.3 continued
(1) (2) (3) (4)
Self-employed 0.04úú 0.40ú 0.05úú
Routine non-manual 0.16ú 0.73 0.14ú
Low service 0.11úú 0.77 0.11úú
High service 0.18 0.99 0.15
EGP mother
(Reference=inactive)
Unskilled &
farm labour 3.08 2.04úú 3.23
Skilled manual 33.04úúú 1.97ú 34.72úúú
Self-employed 32.65úú 3.06úú 26.39úú
Routine non-manual 9.81úú 2.30úú 10.03úú
Low service 13.40úúú 2.45úú 13.48úúú
High service 13.38úú 1.61 14.58úú
Household income 1.39 1.51úú 1.35
Father German (1=yes) 1.49 1.31 1.36
Personality mother
Openness 1.24úú
Conscientiousness 0.85
Extraversion 0.95
Agreeableness 1.32úúú
Neuroticism 1.02
Locus of Control 0.98
Personality father
Openness 0.88
Conscientiousness 1.10
Extraversion 1.03
Agreeableness 0.86
Neuroticism 1.01
Locus of Control 1.03
Personality child
Openness 1.20
Conscientiousness 0.89
Extraversion 0.92
Agreeableness 0.92
Neuroticism 0.91
Locus of Control 1.61úú
Upper secondary
Mother’s education 1.55úúú 1.48úúú 1.52úúú 1.46úúú
Father’s education 1.69úúú 1.57úúú 1.56úúú 1.61úúú
Year of birth 1.16ú 1.01 1.17úú
Gender (1=boys) 0.48úúú 0.42úúú 0.48úúú
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Table 5.3 continued
(1) (2) (3) (4)
EGP father
(Reference=inactive)
Unskilled &
farm labour 0.26 0.74 0.20
Skilled manual 0.03úú 0.73 0.03úú
Self-employed 0.03úú 0.53 0.02úú
Routine non-manual 0.17 1.12 0.15
Low service 0.06ú 1.12 0.04ú
High service 0.15 1.13 0.10
EGP mother
(Reference=inactive)
Unskilled &
farm labour 3.69 2.01 4.41
Skilled manual 31.59úú 2.19ú 35.19úú
Self-employed 43.50úú 3.83úú 37.44úú
Routine non-manual 7.18 2.75úú 7.55
Low service 12.30ú 2.13 13.79
High service 11.10ú 2.10 13.18
Household income 3.15úúú 2.66úúú 3.10úúú
Father German (1=yes) 1.90 1.51 2.06
Personality mother
Openness 1.22úú
Conscientiousness 0.92
Extraversion 0.97
Agreeableness 1.28úú
Neuroticism 0.96
Locus of Control 0.79
Personality father
Openness 0.93
Conscientiousness 0.95
Extraversion 1.02
Agreeableness 0.88
Neuroticism 1.09
Locus of Control 1.53úú
Personality child
Openness 1.62úúú
Conscientiousness 0.87
Extraversion 0.89
Agreeableness 0.96
Neuroticism 0.98
Locus of Control 1.61úú
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Table 5.3 continued
(1) (2) (3) (4)
N 810 810 810 810
pseudo R2 0.18 0.21 0.23 0.24
Exponentiated coe cients; Robust standard errors in parentheses
ú p < 0.10, úú p < 0.05, úúú p < 0.01
GSOEP combined Youth Questionnaire and main questionnaire
In table 5.3 the e ect on parental education show a remarkably stability over the
di erent models. Table 5.4 presents the results for KHB decomposition based on the
models from table 5.3. The coe cients compare the ‘reduced’ model, the one with less
variables, compared to the ‘full’ model, where the mediating variables are added. The
‘di erence’ is the exact di erence between the full and the reduced coe cient3. The z-test
tests the H0-hypothesis for   > 0. A significant negative di erence would be a mediation
e ect, a significantly positive e ect would indicate a suppression e ect. Neither is the case
in this analysis for personality. There is no evidence supporting hypothesis H2. There is
no mediating e ect of personality on education.
There are two significant changes in coe cients: The influence of the education of the
father becomes smaller when introducing socio-economic background variables, however,
only on the probability of attending an intermediate or upper secondary school. The
change in e ects of attending an intermediate secondary school is not visible in table 5.3
because of rounding the two coe cients up and down to two digits after the comma. A
presentation of the model with Average Marginal E ects with robust standard errors is
presented in the Appendix, table E.
5.4.2 Between Di erentiation, But Not Within – The Influence
of Parental Education on Grades and Personality as a
Mediator
Tables 5.5 – 5.7 present the results for the influence of parents’ highest years of education
on children’s maths grades, separated by school type, referring to hypothesis H3. Over
3Please note that the values are rounded.
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Table 5.4: KHB decomposition for parents’ highest years of education on children’s
school placement and personality
Tested models Parent — KHB estimator P > |z|
Model 1 vs. Model 2 Mother Reduced 0.22 0.00
Outcome: Intermediate Secondary Full 0.20 0.00
Di  0.01 0.53
Father Reduced 0.26 0.00
Full 0.14 0.11
Di  0.12 0.04
Model 1 vs. Model 2 Mother Reduced 0.47 0.00
Outcome: Upper Secondary Full 0.42 0.00
Di  0.04 0.17
Father Reduced 0.66 0.00
Full 0.50 0.00
Di  0.17 0.01
Model 2 vs. Model 3 Mother Reduced 0.20 0.01
Outcome: Intermediate Secondary Full 0.17 0.02
Di  0.03 0.95
Father Reduced 0.13 0.15
Full 0.17 0.07
Di  -0.04 0.92
Model 2 vs. Model 3 Mother Reduced 0.42 0.00
Outcome: Upper Secondary Full 0.39 0.00
Di  0.03 0.95
Father Reduced 0.50 0.00
Full 0.55 0.00
Di  -0.05 0.93
Model 2 vs. Model 4 Mother Reduced 0.20 0.00
Outcome: Intermediate Secondary Full 0.20 0.00
Di  0.01 0.97
Father Reduced 0.14 0.11
Full 0.15 0.09
Di  0.01 0.98
Model 2 vs. Model 4 Mother Reduced 0.42 0.00
Outcome: Upper Secondary Full 0.41 0.00
Di  0.02 0.97
Father Reduced 0.50 0.00
Full 0.50 0.00
Di  0.00 0.99
GSOEP combined Youth Questionnaire and main questionnaire
Results based on table 5.3
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all three table, there is only one significant e ect for parental education a ecting grades.
Mothers’ education in intermediate secondary schools (table 5.6) with a rise in grades
by 0.08 for each additional year of education when controlling for year of birth and
gender, socio-economic background variables and personality of the parents (model 3).
The second significant e ect is found in table 5.5 for upper secondary schools, also in
model 3 and in the education of the mother. Both e ects imply better grades with higher
education of the mother.
A possible problem of the models could be the low case number. This is due to splitting
the samples into the three di erent school types and holding the n constant over models
to make them comparable. The case numbers themselves are less of a problem. The case
numbers might be considered low for a standard sociological model, however, in technical
terms, the models are not over-specified, which means they have su cient degrees of
freedom compared to the number of e ects to be estimated. This means that even though
the case number is rather low, they do allow substantive interpretation. A problem would
arise if the cases were not missing at random (MAR) or not missing completely on random
(MCAR). To test whether data violates this assumption with regard to maths grades,
I conducted a Little’s MCAR test. Results did not suggest systematic missing values.
Having excluded this factor, the presumption of having used variables of low explanatory
power on maths grades remains. R2 and adjusted R2 indicate that the variables in the
model are not very well suited to explain variations in grades. The values for both are
rather low.
Table 5.5: OLS regression parents’ years of education on maths grades in lower sec-
ondary school
(1) (2) (3) (4)
Mother’s education ≠0.04 ≠0.07 ≠0.07 ≠0.06
Father’s education 0.01 ≠0.08 ≠0.02 ≠0.11
Year of Birth 0.14úú 0.02 0.15ú
Gender (1=boys) 0.16 0.18 0.09
EGP father
(Reference=inactive)
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Table 5.5 continued
(1) (2) (3) (4)
Unskilled &
farm labour ≠0.23 ≠0.15 ≠0.37
Skilled manual 0.26 0.13 0.11
Self-employed 0.66 0.58 0.67
Routine non-manual 0.50 0.28 0.52
Low service 0.32 ≠0.23 0.33
High service 0.62 0.32 0.78
EGP mother
(Reference=inactive)
Unskilled &
farm labour 0.22 0.14 0.35
Skilled manual 0.15 ≠0.19 0.23
Self-employed ≠0.71 ≠1.01úú ≠0.54
Routine non-manual 0.20 ≠0.13 0.23
Low service ≠0.01 ≠0.20 ≠0.02
High service 0.09 ≠0.05 ≠0.05
Household income ≠0.13 0.04 ≠0.07
Father German (1=yes) 0.13 0.23 0.09
Personality mother
Openness 0.04
Conscientiousness 0.06
Extraversion ≠0.19úú
Agreeableness ≠0.02
Neuroticism ≠0.03
Locus of Control ≠0.06
Personality father
Openness 0.02
Conscientiousness 0.03
Extraversion 0.04
Agreeableness 0.01
Neuroticism ≠0.11
Locus of Control ≠0.07
Personality child
Openness ≠0.16ú
Conscientiousness 0.05
Extraversion ≠0.02
Agreeableness 0.03
Neuroticism ≠0.06
Locus of Control ≠0.19
Constant 4.33úúú ≠368.41úú ≠52.90 ≠374.65úú
N 110 110 110 110
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Table 5.5 continued
(1) (2) (3) (4)
R2 0.002 0.06 0.11 0.091
Adj. R2 0.009 0.038 0.028 0.040
GSOEP combined Youth Questionnaire and main questionnaire
Standard errors in parentheses
ú p < 0.10, úú p < 0.05, úúú p < 0.01
Table 5.6: OLS regression parents’ years of education on maths grades in intermediate
secondary school
(1) (2) (3) (4)
Mother’s education 0.05 0.03 0.08úúú 0.03
Father’s education 0.03 0.06 0.03 0.07
Year of Birth ≠0.00 0.02 ≠0.02
Gender (1=boys) 0.13 0.14ú 0.15
EGP father
(Reference=inactive)
Unskilled &
farm labour 0.45 0.06 0.66ú
Skilled manual 0.27 0.13 0.29
Self-employed 0.24 0.06 0.14
Routine non-manual ≠0.24 0.08 ≠0.38
Low service 0.24 0.09 0.28
High service 0.09 0.07 0.05
EGP mother
(Reference=inactive)
Unskilled &
farm labour ≠0.67 ≠0.05 ≠0.79úú
Skilled manual ≠0.48 ≠0.01 ≠0.42
Self-employed ≠0.46 0.00 ≠0.34
Routine non-manual 0.34 0.23 0.47
Low service ≠0.43 0.01 ≠0.43
High service ≠0.59 ≠0.05 ≠0.45
Household income ≠0.06 ≠0.03 ≠0.02
Father German (1=yes) 0.12 0.06 0.12
Personality mother
Openness ≠0.10úú
Conscientiousness 0.06
Extraversion 0.05
Agreeableness ≠0.12úú
Neuroticism ≠0.11úúú
112
Table 5.6 continued
(1) (2) (3) (4)
Locus of Control ≠0.09
Personality father
Openness ≠0.07
Conscientiousness 0.09
Extraversion 0.04
Agreeableness ≠0.01
Neuroticism 0.07
Locus of Control ≠0.05
Personality child
Openness ≠0.04
Conscientiousness 0.22úúú
Extraversion ≠0.02
Agreeableness ≠0.03
Neuroticism ≠0.03
Locus of Control ≠0.02
Constant 3.04úúú ≠1.48 ≠16.65 25.16
N 261 261 261 261
R2 0.015 0.068 0.075 0.108
Adj. R2 0.008 0.006 0.021 0.026
GSOEP combined Youth Questionnaire and main questionnaire
Standard errors in parentheses
ú p < 0.10, úú p < 0.05, úúú p < 0.01
Table 5.7: OLS regression parents’ years of education on maths grades in upper sec-
ondary school
(1) (2) (3) (4)
Mother’s education 0.02 0.03 0.04ú 0.04
Father’s education 0.04 0.04 0.03 0.02
Year of Birth 0.02 0.01 0.03
Gender (1=boys) ≠0.05 ≠0.08 0.06
EGP father
(Reference=inactive)
Unskilled &
farm labour ≠0.57 ≠0.31 ≠0.66
Skilled manual ≠1.17ú ≠0.47ú ≠1.45úú
Self-employed ≠0.39 ≠0.18 ≠0.76
Routine non-manual ≠0.45 ≠0.40 ≠0.60
Low service ≠0.91ú ≠0.42 ≠0.97úú
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Table 5.7 continued
(1) (2) (3) (4)
High service ≠0.40 ≠0.31 ≠0.51
EGP mother
(Reference=inactive)
Unskilled &
farm labour 0.24 ≠0.03 ≠0.01
Skilled manual 0.88 0.24 0.90
Self-employed ≠0.08 ≠0.04 0.10
Routine non-manual 0.07 0.02 ≠0.05
Low service 0.36 0.20 0.22
High service 0.03 0.12 ≠0.09
Household income ≠0.07 ≠0.07 0.04
Father German (1=yes) 0.88úúú 0.68úúú 0.70úú
Personality mother
Openness 0.00
Conscientiousness ≠0.03
Extraversion ≠0.10úú
Agreeableness 0.07
Neuroticism ≠0.02
Locus of Control ≠0.01
Personality father
Openness ≠0.06
Conscientiousness 0.07
Extraversion 0.01
Agreeableness ≠0.03
Neuroticism ≠0.02
Locus of Control ≠0.10
Personality child
Openness ≠0.05
Conscientiousness 0.35úúú
Extraversion ≠0.07ú
Agreeableness ≠0.04
Neuroticism ≠0.00
Locus of Control 0.10
Constant 3.43úúú ≠43.89 ≠20.71 ≠49.83
N 389 389 389 389
R2 0.011 0.063 0.053 0.216
Adj. R2 0.006 0.023 0.0172 0.169
GSOEP combined Youth Questionnaire and main questionnaire
Standard errors in parentheses
ú p < 0.10, úú p < 0.05, úúú p < 0.01
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5.5 Summary and Discussion
This chapter aimed to identify the e ect of personality on the reproduction of educational
inequality, including both the role of the fathers’ and the mothers’ education. Personality
was introduced as a possible mediator in this process. All models, for the youth cohort as
well as older cohort showed a consistent positive e ect of parental education on children’s
educational attainment, which was measured by school placement for younger cohorts and
by highest level of education reached for older cohorts. The cross-tabulation between the
education of the parents and the children revealed high stability for the higher educated.
In the youth cohort, more than three quarters children with parents with high education
attend the highest school track themselves, and the only one that leads to academic
tertiary education.
H1 aimed towards a mediating e ect of personality on the e ect of parental education
on children’s school placements. There was no evidence to support this hypothesis. A
post-hoc finding was the strong mediation of parental personalities on the e ects of the
EGP categories. This finding suggests that there might be a closer relationship between
the EGP categories and personality rather than education. Further research could con-
centrate on working conditions and class environments rather than education. It could
aim at socio-economic status; however income and education have been fairly robust un-
der control of personality. The personality of the mother, Openness and Agreeableness
showed strong influence on school placement in intermediate and upper secondary schools
compared to lower secondary, whereas the fathers’ Locus of Control only increased risks
of attending upper but not intermediate secondary schools. The same applies to Open-
ness and Locus of Control of the children. A shortcoming of this study is the lack of
information at the time in which the transition takes place. The SOEP has already im-
plemented a new sample, following children from birth. Similarly, the National Education
Panel Study (NEPS) will provide possibilities for this analysis in the future, given that
personality measures of parents and children are comparable.
When looking at academic performance in terms of grades, positive e ects are found
for the education of the mother on maths grades in intermediate secondary school and
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for the education of the father in upper secondary school. This result brings up further
questions, when thinking of possibilities why one parent would be more important than
the other across di erent school types. One idea would be to say that the education of the
mother has the biggest influence for the in-between categories due to higher heterogeneity
of parental care, which is a result of self-selection of students into school types by parental
education. While the good students perform well and the bad students perform badly on a
cognitive basis, no matter what parental background they have, the ones in the middle, in
this case the students attending intermediate secondary schools, are strongly influenced by
the education of the mother, which is centred around an intermediate level of education,
in intermediate secondary schools. In contrast, children in upper secondary school have
mostly highly educated parents and children in lower secondary school have mostly lower
educated parents. This, however, does not explain why it is the influence of the mother
and not of the father, and also not why it is the father’s influence in upper secondary
schools, that influences grades. This idea is rather speculative, but nevertheless supported
when looking at the distribution of mothers’ education over school types (figure 5.4).
Generally, parental education nor other socio-economic measures such as the EGP and
income were good predictors for maths grades when di erentiated between di erent types
of schools. Similarly, personality only weakly added explanatory power to the model.
Because there was no e ect to be mediated, H2 could not be supported.
A very recent study by Ryberg et al. (2017) came to similar results: They summarised
findings of mediation and compensatory e ects of personality in other countries, mainly
the states, but they did not find these e ects for Germany, also using the SOEP.
A main finding is the high impact of parental education on school placement against
the low impact on grades. I suggest two explanations: First, parental education has only
limited impact on educational attainment of the child. In other words, the e ect is visible
the clearest when looking at the overall distribution of educational attainment, but when
looking at the ‘fine tuning’, the grades within the three school types, it is not visible any
more. Second, a more substantial than technical explanation in the context of secondary
e ects: Parents push their children into the highest school type possible, more or less
116
Figure 5.4: Distribution of years of education of the mother for 17-year-olds
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regardless of their actual performance, but within the legal range. The legal range means
in this context following the limitations of the transition laws (defined by grade marks)
in the federal states.
In other words, the results are an indicator of parents with higher education pushing
the children into higher education, more or less independently of their grades (Erikson
et al., 2005), e.g. through higher educational aims, a better knowledge of the school
system or status maintaining mechanisms. Following this logic and the argument of the
theory of maximally maintained inequality, higher educated parents find di erent ways
to maintain the family status other than investing the educational advantage in better
performance of the children, however, they do not influence the performance within a
school type, once placed into a track.
The hypothesis stated that personality has a mediating e ect on the educational parent-
child relationship. This was not the case in the younger cohort. Whether there is a
relationship between personality and educational outcomes and to what extent, will be
under research in the following chapter.
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An unexpected finding related to the control variables: While parental education was
the main driver of children’s school placement, the e ect of income was negligible except
in one model. One of the main reasons could be the investigation of schools rather than
higher education. While sending children to universities or other tertiary educational
institutions causes direct and indirect costs, secondary school is free of charge. The
outcome of school placement is therefore more independent from the financial situation
than the decision of participating in tertiary education would be. Furthermore, the
di erence in educational attainment between boys and girls in birth cohorts from 1983 to
1994 is underlined by this analysis. The advantage of girls that is commonly cited in late
literature (DiPrete and Buchmann, 2013; Buchmann et al., 2008; Goldin et al., 2006), is
more pronounced in the model for the younger cohorts of the youth questionnaire.
A promising approach on this topic for the future concerns to what extent di erent
groups, e.g. di erent classes are a ected by personality in di erent ways. The study
of Damian et al. (2015) for instance studied whether personality could compensate for
the disadvantage of kids with low socio-economic background. They found personality
helping children to compensate the disadvantage of their low socio-economic background,
but only to a very small degree.
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6 A Question of Socialisation? The
Transfer of Personality across
Generations
Scientists’ opinions di er considerably about the transfer of entities from parents to chil-
dren. While some biologists argue that up to 80% of intelligence is genetically determined,
at the other end, some sociologists hold the view that it is all down to socialisation. In
fact, it is very di cult to find proof, most likely it is an interplay between genes and envi-
ronment (Shanahan et al., 2008). It is, however, possible to show whether the relationship
between parental and children’s personality can be explained by a measurement for so-
cialisation. This section provides an investigation of systematic similarities in personality
between parents and children and to what extent the development or rather transmission
of noncognitive skills depends on socialisation.
The first analysis aims to establish whether there is a (positive) systematic relationship
between parental and children’s personality. Whether it is genetically fixed or transferred
by socialisation is, for the time being, unknown. In the second step, however, we can
show to what extent socialisation explains this relationship by using a proxy, namely
‘supportive parenting’. Supportive parenting might not mirror all aspects of socialisation,
but has been acknowledged as an important factor in the socialisation process because
it measures the intensity, quantity and the quality of the social interactions between
parents and children. It addresses the inclusion of children in family decisions as well as
fostering activities of the parents in terms of caring about their children’s problems and
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showing appreciation and love. Supportive parenting is seen as a major antecedent of a
healthy development of resilience of children (Rutter, 1985), which is the ability to handle
di culties in life, as well as other important soft skills such as school adjustment (Pettit
et al., 1997). Supportive parenting is a major factor for children to be able to develop
a healthy and adequate personality (Amato, 1990). On the other hand, low supportive
parenting has been found to play a significant role in the development of violent and
deviant behaviour (Simons et al., 1998).
The third research are of this thesis focuses on the transfer of personality traits from
parents to children. There is a long-standing discussion about how and to what extent
personality is transferred from parents to children. Research such as Kagan (1997);
Plomin and Caspi (1999); Plomin et al. (1993); Plomin and Bergeman (1991) argue that
the influence of genetic factors are a main determinant of personality. Kagan (1997)
conducted a twin study over a ten year period and found that up to 80% of personality
could be explained by genetic factors.
On the other hand, researchers have long acknowledged that personality develops over
time and is, therefore, also influenced by factors other than genetic and many scientists
now assume that personality is influenced by both genes and the environment (for an
overview over the debate see Caspi and Roberts, 1999; Hopwood et al., 2011; Shanahan
et al., 2008). While earlier research claimed malleability of personality until later in life
(e.g. Erikson, 1950), later research described personality as rather stable (comp. 4.1).
The theory of class specific socialisation of children arose in the 1980s by Kohn (1983),
who refers to work on socialisation processes in the 50s and 60s, (e.g. Kohn, 1963; Lepsius,
1963). The theory is mainly based on two ideas: Di erences in life conditions in di erent
social classes, particularly working conditions, that influence values, and how these values,
namely the degree of self-direction and authority, influence behaviour in the job. These
di erences in values lead to class specific socialisation of children, who develop a class
typical behaviour themselves. Working class jobs are characterised by more authorial
and conformist attitudes while middle and upper class positions need a higher degree
of self-directional behaviour. Referring to this theory, personality traits indicating a
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high degree of self-direction and adequate social adaption lead to better educational
outcomes. The mechanisms behind this are the early ability for self-directed learning
and the application of gained knowledge. Furthermore, the behaviour and language of
children from middle and upper class background are in accordance with teacher’s own
behaviour and expectations, since they are to a large extent middle class themselves.
Hynes (1985) found that for Ireland the link between values and socialisation did not
support the hypothesis of early socialisation. He emphasised, however, he emphasised the
role of the mother as main socialising person whereas so far, studies only measured the
class of the father. The upbringing of the mother and her education could be a possible
factor influencing the socialisation process of the child. Kohn’s original theory (Kohn
et al., 1986) contradicts the psychological view on the development of personality, in which
personality is formed during youth and childhood and is considered to be relatively stable
during adulthood, whereas Kohn argues, that the values are formed by working conditions.
This argument is emphasised by the fact that Kohn’s theory does not consider more than
two generations and therefore neglects cohort e ects, e.g. in working conditions, political
context and changes in the relative social positions. Inter-generational status mobility
must come with a change of values within a generation and therefore of a change in
children’s socialisation. Following his causal chain, inter- and intra-generational status
mobility is not convincingly explainable. The theory emphasises stability and excludes
mobility, while the psychological view on socialisation assumes that, as with Kohn, values
are passed from the parents to the children, but di ering in the assumption that these
values are also able to cause change in socio-economic mobility. However, in later studies,
especially in cross-national studies, he admits that the relationship between work activity
and personality is reciprocal rather than one-directional (Kohn, 2006; Kohn et al., 2000).
While research has identified many non-genetic elements that can influence personal-
ity, parental influence has consistently been identified as a main factor of this process
(e.g. Caspi and Roberts, 2009). It has been widely established that socio-economic de-
terminants such as parental status are positively correlated with children’s development.
Higher class parents possess the knowledge and monetary and non-monetary resources to
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support their children’s development (Bianchi, 2006; Bowles et al., 2005; Farkas, 2003).
Non-monetary resources can for instance include time, level of parental education and
the use of external childcare or parenting style. Researchers suggest that policies tar-
geting interventions in early childhood inequalities have a positive e ect on reducing
future inequalities (Carneiro and Heckman, 2003; Esping-Andersen, 2009). While many
monetary and non-monetary resources cannot easily be changed, parenting style might
o er a promising area of intervention. One measure of how the influence of parenting on
personality is the concept of ‘supportive parenting’.
Supportive parenting might not mirror all aspects of socialisation, but has been ac-
knowledged as an important factor in the socialisation process because it measures the
intensity, quantity and the quality of the social interactions between parents and children.
It addresses the inclusion of children in family decisions as well as fostering activities of
the parents in terms of caring about their children’s problems and showing appreciation
and love. Supportive parenting is seen as a major antecedent of a healthy development
of resilience of children (Rutter, 1985), which is the ability to handle di culties in life,
as well as other important soft skills such as school adjustment (Pettit et al., 1997).
Supportive parenting is a major factor for children to be able to develop a healthy and
adequate personality (Amato, 1990). On the other hand, low supportive parenting has
been found to play a significant role in the development of violent and deviant behaviour
(Simons et al., 1998, 1993).
Only one study has previously attempted to investigate the relationship between all
three components parent personality, child personality and parenting style. Schofield et al.
(2012) conducted a study of approximately 347 two-parent families in Iowa over a period
from 1990 to 1994. Families were visited every second year and required to fill in question-
naires about family processes, individual family member characteristics, socio-economic
circumstances, parents, beliefs about parenting, and plans for the future Schofield et al.
(2012, p. 5). Adolescents were assessed in 10thgradeand12thgrade.BothparentsÕandadolescentsÕpersonalitywereinitiallyassessedusingtheNEOFive≠
FactorInventory(NEO≠FFI).Formeasuringpersonality, theabbreviatedversionoftheMultidimensionalPersonalityQuestionnaire(MPQ)wasused.
To investigate parenting, the researchers examined videos, which were recorded for two
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structured interaction tasks: A family discussion task and a family problem solving task.
The videos were then analysed to identify hostility and angry, coercive, and antisocial
behaviour toward the child, as well as parent’s warmth, pro-social responses, and positive
assertiveness. The researchers tested and confirmed three hypotheses: First, parents’
personality predicts observed parenting, second, parental personality traits are associated
with adolescents’ personality traits and third, high levels of parental warmth and low
levels of hostility positively predict adolescent personality traits.
The study notes some important limitations. First, the study’s sample is ethnically
homogeneous and while there are indicators that the results might be replicable in di er-
ent settings. Furthermore, in the second survey, adolescents’ personality was measured
by the MPQ, while the first survey contained the Big Five. Last, the study focused on
alpha-linked traits Agreeableness, Neuroticism, and Conscientiousness, neglecting Open-
ness to Experience and Extraversion. The great advantage of this study are the precise
and rich measurement of supportive parenting and the repeated measurements over time.
This is not available in the SOEP. However, it provides information over a representa-
tive population in Germany, rather than a very small selective sample. The measure for
supportive parenting in this study is the perceived supportive parenting style from the
adolescent.
6.1 Hypotheses
Following Kohn’s later theories (Kohn, 2006; Kohn et al., 2000), children experiencing a
high amount of supportive parenting should develop stronger development of beneficial
personality traits (referring to subsection 4.6.2). This means higher values in Openness
to Experience, Conscientiousness, Extraversion, Agreeableness, and Locus of Control.
An exception to this should be Neuroticism, for which stronger occurrence means a less
healthy mental state. For Neuroticism, supportive parenting should have a negative e ect.
The theoretical assumption was that useful personality traits are transmitted by the
parents and through parenting. The first question is, whether there is similarity between
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parents’ and children’s personality traits. Second, I will investigate whether (perceived)
supportive parenting fosters positive personality traits in children. As a last step, it will
be examined if the transfer of personality from parents to children can be explained by
supportive parenting.
H1: There is a systematically positive relationship between parents’ and children’s per-
sonalities.
H2: The development of personality is stronger with high supportive parenting compared
to low supportive parenting, except for Neuroticism, where high support leads to a
lower degree of Neuroticism.
H3: The e ect of parents’ on children’s personalities can be explained by supportive
parenting.
6.2 Method
6.2.1 The Similarity between Parents’ and Children’s
Personality
To see whether there is a systematic relationship between parents’ and children’s per-
sonality, a correlation analysis for all personality traits is conducted. For this purpose,
indices for the personality traits of the children as well as of their parents are coded and
correlated. The Pearson product-moment correlation coe cient is used assuming person-
ality traits as continuous variables and a linear relationship between the two correlated
constructs. Neither previous research nor my hypotheses say anything about di erences
in the transfer of personality regarding mothers and fathers or boys and girls. To assess
the similarity between the parents and children and to consider possible di erences, I will
conduct a correlation analysis, divided by gender.
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Figure 6.1: Distribution of supportive parenting from 0‘never’ to 10‘very often’
6.2.2 Personality Development and Parenting Style
To examine the di erences between groups of parenting styles, first a simple group com-
parison in the form of a t-test of children with parents with supportive parenting style
and children experiencing low supportive parenting is conducted. Supportive parenting
is measured as the grand mean of all its nine items for mother and father. It is skewed
towards a highly supportive parenting style (figure 6.1). To compensate for the skewness
cut-o s were done on the upper and lower quartile. The upper and lower 25% have a
reasonable amount of variation between the two groups as well as a reasonable number of
observations for the analysis. A one-tailed t-test is calculated for the personality traits of
the children by low or high supportive parenting style. Tests for robustness of +/≠ 5%
do not show significant changes in the results. Then a Blinder-Oaxaca-Decomposition
analysis (Blinder, 1973; Oaxaca, 1973) is conducted. This method is a counterfactual
decomposition that makes it possible to identify the explanatory power of joint items be-
tween di erent groups on a dependent variable. The analysis decomposes the estimated
di erences of predicted values from an OLS-estimation with given control variables be-
tween two groups (here children with low and high supportive parenting) into an explained
part (‘endowments’) and an unexplained part (‘coe cients’). The explained part shows
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how the di erence would be reduced if one of the groups would have the distribution of
x of the other group. The unexplained part shows the di erences due to di erences in
intercept that are not explained by the variables in the model. From this it is followed
that the di erence between the estimate of the first group and the hypothetical estimate
for the second group can be explained by a di erent distribution of x between the two
groups (‘endowments’), while the unexplained part is the remainder of the di erence be-
tween the hypothetical and the true value for the second group. Based on this inclusion
of distributions rather than on mere di erences in average, the decomposition counts as
a type of counterfactual analysis (Jann, 2008). The aim of counterfactual analyses is to
produce something that comes close to a causal e ect by imitating as many assumptions
as possible for a causal inference.
For demonstration purposes, the following example is considered in more detail. To
investigate how a personality trait P di ers between the groups of children experiencing
high supportive parenting (H) and low supportive parenting (L). — can be the coe cient
any explanatory variable, e.g. education of the parents (E).
PL = –L + —LEL + ÷L (6.1)
PH = –H + —HEH + ÷H (6.2)
P úL = –H + betaHEL + ÷L (6.3)
P¯H ≠ P¯L = (P¯H ≠ P¯ úL) + (P¯ úL ≠ P¯L) (6.4)
P¯H ≠ P¯ úL = —H(E¯H ≠ E¯L) (6.5)
P¯ úL ≠ P¯L = (–H ≠ –L) + (—H ≠ —L)E¯L (6.6)
P¯H ≠ P¯L = (—H(E¯H ≠ E¯L)) + ((–H ≠ –L) + (—H ≠ —L)E¯L) (6.7)
Equation (1) and (2) show the equation for the linear regression where – is the inter-
cept and ÷ is the error term. If both groups were perfectly equal in distribution and level,
P¯H ≠ P¯L would be zero. However, the group di erence is not zero, so we are aiming to
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explain what the di erence P¯H ≠ P¯L is and how can it be explained. Therefore, we insert
the estimated values for one group, here the high supportive group, into the equation
of the other group, the low supportive (3). The asterisk indicates the hypothetical esti-
mate that results from this equation. Equation (4) decomposes the di erences between
groups further, where the di erence in the first bracket can be explained by di erences in
parental education, while the di erence in the second bracket is the unexplained di er-
ence. Equation (5) presents the explained variation due to di erent group characteristics
(endowments), while equation (6) presents the unexplained variation, the coe cients ef-
fect. Finally, equation (7) is the final equation, where (5) and (6) are inserted into our
initial question of how to explain P¯H ≠ P¯L.
Compared to a group comparison with structural equation modelling, the proposed
model has several advantages: While adding control variables into an SEM leads to
higher complexity and therefore less intuitively interpretable coe cients, in decomposi-
tion analysis, similar to regression analysis, additional variables allow us to come closer
to the ‘true’ group di erence. Second, the size of the influence of groups of explanatory
variables as well as the size of the unexplained di erence considering the distribution
of X can be identified, whereas this is not possible with to single variables and average
group di erences in common OLS regressions. The disadvantage of this method compared
to SEM is that the original structure of the latent variable cannot be modelled, and it
has strong assumptions regarding variances of the error terms and the independence of
variables.
In the literature on the gender wage gap, where decomposition methods are often
applied, the unexplained part is usually interpreted as discrimination. However, techni-
cally speaking, it is merely the e ect that is not explained by the (potentially unreliably
measured) variables in the model and therefore to be attributed to remaining group dif-
ferences. This limitation needs to be considered when interpreting the results (Jones and
Kelley, 1984).
The treatment variable in a decomposition analysis should be strictly exogenous. This
is the case for fixed attributes such as gender. In my analysis the treatment variable,
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supportive parenting, is not necessarily exogenous. It can be a result of choices that are
confounded with unobserved or observed variables, which are precedent to supportive
parenting. Taking this into consideration, interpreting the results has some caveats that
I will discuss later in the Results section.
For the Blinder-Oaxaca-Decomposition children’s personality traits dimensions are
coded into arithmetic means of the consisting items. Missing items are not considered,
which means that when only two instead of three items are available, the mean over two
items is calculated. As control variables the gender of the child, their year of birth and
their parent’s education are added. It is assumed that girls and boys might react di er-
ently to supportive parenting and that this might partly explain di erences. The year of
birth is controlled to see whether there are di erences over the di erent cohorts in case
supportive parenting has changed systematically over the years. Parental education is
added in case there are di erences in the distribution of supportive parenting, e.g. that
highly educated parents have a tendency to demonstrate a high supportive parenting
while low educated parents have a tendency to show low supportive parenting.
6.2.3 The Transfer of Personality Between Generations
The third hypothesis is tested by a mediation analysis (Baron and Kenny, 1986). A
mediation analysis is a special type of path analysis, in which the e ect of two variables
is mediated by a third variable. Mediating means that the e ect of the independent
on the dependent variable is explained by the e ect of the independent variable to the
mediating variable as well as the e ect from the mediating variable on the dependent
variable. This is done with structural equation modelling. Another alternative would
be to use a stepwise regression analysis, however, as discussed in Chapter 7, the original
structure of the dimensions would get lost by using indices. Therefore, I prefer SEM to
strengthen the argument. The model is shown in figure 6.2. Path a has two di erent
meanings: First, it is the total e ect of parental personality on children’s personality if
supportive parenting is excluded from the model. Second, it shows the direct e ect which
is the e ect if supportive parenting is set as a mediating variable. The indirect e ect
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Figure 6.2: Model of the mediation analysis with SEM
is the di erence between the total and the direct e ect. If this di erence is significant,
we can speak of mediation. This is tested with Stata’s postestimation command ‘estat
te ects’, which decomposes, similar to the KHB estimator, the full model into the direct
and indirect components. Significance is tested on hypothesis that the indirect e ect
is >0. Mothers’ and fathers’ separate personality traits and supportive parenting style
are combined with parental personality traits and parental supportive parenting. The
reason behind this is that previous analyses (not presented) have shown a high amount of
collinearity between mothers and fathers. This means the coe cients cancel each other
out and they are no longer interpretable.
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6.3 Results
6.3.1 The Apple doesn’t Fall Far From the Tree – The
Similarity of Personality Between Two Generations
The first question was whether there is a direct e ect between parental and children’s
personalities. Table 6.1 presents the results of the correlation analysis. Overall, the size
of the correlation is comparably small, all are under 0.21. Except for Neuroticism, all the
correlations are significant on a 1%-level. The correlation of Neuroticism between parents
and children di ers the most between genders. Between fathers and sons and daughters,
and mothers and sons there is no correlation significant at the 10%-level. However, there
is a strong correlation between the level of Neuroticism of the mother and that of the
daughter.
For the other personality traits, there does not seem to be a systematic di erence
between mothers and fathers in their transmission of personality traits to daughters and
sons. Agreeableness has a slightly higher correlation with the mother and the children as
with the father, whereas for Conscientiousness the correlation is stronger with the father.
The second hypothesis addresses the question of whether there are di erences in per-
sonality of the children are a result of experiencing di erent amounts of supportive par-
enting. Table 6.2 presents the results of a one-tailed t-test between children experi-
encing high or low supportive parenting. The tested hypothesis is for all personality
traits that the average is higher for children with high supportive parenting, except for
Neuroticism (last line) where the average should be lower. The table is to be read as
following: In the group with high supportive parenting, the scores for Locus of Control
(M = 6.71, SD = 0.04) were significantly higher than in the group with low supportive
parenting (M = 6.19, SD = 0.04); t(1897) = ≠9.51, p = 0.00.
The results support the hypothesis. All of the personality traits are significantly higher
in the high supportive parenting group, except for Neuroticism, where, according to
the hypothesis, the score is lower. Considering the results of the previous chapter, this
implies that favourable personality traits that lead to higher educational attainment are
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encouraged by a supportive parenting style.
To consider the role of supportive parenting in more depth, the Blinder-Oaxaca-Decomposition
is conducted, one for each personality trait, controlling for gender, year of birth, type of
school, parental education, EGP, monthly household net income and personality traits of
the parents (table 6.3). The first part, the di erentials present the di erences in predicted
means for the children that experienced low and high supportive parenting. The di er-
ences between these groups are significant in all personality traits but Neuroticism. This
means that children with either low or high supportive parenting do not di er significantly
in means regarding Neuroticism.
The second part of the table, the explained part (endowments), presents the results
that are due to di erences explained by the di erent distribution of x-variables between
the two groups. Significant e ects can be found in the individual characteristics (table
For Locus of Control, Openness for Experiences, Conscientiousness, Extraversion and
Agreeableness this di erence is negative while there is no e ect for Neuroticism. This
indicates that children who experienced a high amount of supportive parenting develop
stronger personality traits than children who experienced low supportive parenting, ex-
cept for Neuroticism where there seems to be no e ect.
The results require very careful interpretation, because, as mentioned above, unex-
plained di erences can also be caused by an under-specification of the model and in this
specific case due to endogeneity of the treatment variable. This model suggests that,
given the control variables included in the model, there is still a significant di erence in
all personality traits between children that experienced low supportive parenting and high
supportive parenting. However, when the supportive parenting is confounded with the
variables in the model, in a sense of control variables preceding the treatment variable,
the remaining e ect cannot be directly attributed to the treatment variable. This, for ex-
ample could be the case with supportive parenting and education. Still, statements that
can be made regarding to the explained e ects. They still show the change in di erence
if the distribution of these variables would change.
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So far, results indicate a significant e ect between parental personality and children’s
personality. It was also shown that the amount of supportive parenting makes a di erence
in the development of personality. As a last analysis for this chapter, the extent to which
socialisation is able to explain the transfer of parents’ personality to children’s personality
is examined (H3).
The results of the mediation analysis are presented in table 6.4. Looking at the total
e ects, the e ects of all personality traits from parents to children are significant at a
5%-level, except for Neuroticism, which is only significant at a 10%-level. The direct
e ect presents the e ect of parental personality traits on children’s personality traits
when adding supportive parenting to the equation. All of the coe cients are smaller
than the ones from their total e ects. However, all of them are still significant, again,
excluding Neuroticism, which means that there is no a full mediation. Instead, there is
only a so called partial mediation if the personality traits have a significant indirect e ect
even though the total e ect is not reduced to 0. This is also the case for Extraversion
and Neuroticism, however on a higher significance level (10% vs 1%). To facilitate the
interpretation of the amount of mediation, table 6.5 shows the proportion of the total
e ect mediated. For Locus of Control, Conscientiousness and Agreeableness socialisation
explains over 10% of the total e ect. For Openness for Experiences it is still more than
7%.
6.4 Summary – A Healthy Personality Through
Caring Parents
This chapter has examined the transmission of personality traits from parents to their
children and used socialisation as a mechanism for this transmission. It was shown that
parental personality and children’s personality are correlated, which implies that person-
ality is somehow transferred from the parents to the children. Therefore, personality is
a possible candidate for functioning as a mediator of the e ect of parental on children’s
educational attainment. While there seems to be no systematic di erence in the trans-
135
Table 6.4: Mediation by supportive parenting on the e ect of parental personality traits
on children’s personality traits
Coef. Std.Err. p>|z|
Locus of Control
Total e ect 0.19 0.04 0.00
Direct e ect 0.16 0.03 0.00
Indirect e ect 0.02 0.01 0.00
Openness for Experiences
Total e ect 0.28 0.05 0.00
Direct e ect 0.26 0.05 0.00
Indirect e ect 0.02 0.01 0.00
Conscientiousness
Total e ect 0.42 0.08 0.00
Direct e ect 0.37 0.08 0.00
Indirect e ect 0.05 0.01 0.00
Extraversion
Total e ect 0.39 0.06 0.00
Direct e ect 0.38 0.06 0.00
Indirect e ect 0.01 0.01 0.04
Agreeableness
Total e ect 0.25 0.06 0.00
Direct e ect 0.22 0.06 0.00
Indirect e ect 0.03 0.01 0.00
Neuroticism
Total e ect 0.2 0.07 0.01
Direct e ect 0.18 0.07 0.01
Indirect e ect 0.01 0.01 0.03
GSOEP matched main and Youth Questionnaire
Weighted data
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table 6.5: Percentage of the e ect of parental personality traits on children’s personal-
ity traits mediated by supportive parenting
Personality traits Percentage of
mediated e ect
Locus of Control 13.24%
Openness for Experiences 7.38%
Conscientiousness 11.94%
Extraversion 3.45%
Agreeableness 13.46%
Neuroticism 7.40%
GSOEP matched main and Youth Questionnaire
Weighted data
Calculations based on table 6.4
fer process of personality traits with regard to gender, Neuroticism forms an exception:
Neuroticism, the degree of emotional stability, is only correlated between mothers and
daughters. Male family members do not show systematic correlations neither among each
other, nor in combination with a female family member. The correlation between mothers
and daughters is so strong that even the overall e ect, including men and sons, becomes
significant.
The analysis also underlines the idea that socialisation, measured by supportive par-
enting, influences the development of personality. Based on these results, it is likely that
socialisation is a relevant dimension in the reproduction of educational inequality. The re-
sults, however, need to be interpreted with care. As mentioned above, these models have
a major downside, i.e. the gap in information about supportive parenting. The question
of causal direction of supportive parenting with the other dependent and independent
variables remains open. The process of self-selection into high and low supportive par-
enting cannot be shown easily, especially when there is no information on changes over
time. In the worst case, the e ects of supportive parenting and the character of the
child have exactly the opposite causal direction than assumed, e.g. when the degree of
supportive parenting depends on how emotionally stable a child is.
Another method that could be applied in the future is a propensity score matching. It
has the same problem as the Blinder-Oaxaca-decomposition in terms of the endogenous
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treatment variable, however, the model would indicate it, if the treatment groups were
so systematically di erent, that a counterfactual analysis would not make sense at all.
Still one should not be too pessimistic about the findings of this chapter. It consists of
several analyses pointing towards the same direction. Whether or not other variables
determine supportive parenting, it is certainly clear that there is a direct relationship
between supportive parenting and the personality traits of the children.
What implications do these results have for practical application? Current attempts
to address learning outcomes in the educational field have mostly addressed the fostering
of cognitive abilities. However, this is not satisfactory to explain the lack of educational
success in children’s families. Whereas the welfare state has neither the possibilities
nor the rights to intervene in the socialisation processes of families, it could improve
proactive measures to support parents in need. This includes further o ers of parenting
courses and the availability of social workers visiting families. A mere increase in quantity
will, however, not be enough. As the latest research has demonstrated (Blossfeld et al.
2017a), it is not quantity that improves educational outcome but rather the quality of
care-taking. Rather than investing in a higher number of educational sta , such as
social workers, kindergarten teachers or school teachers, investments into the quality of
their education will more likely to improve children’s paths into adulthood. An incentive
system, motivating educational sta  into lifelong-learning activities, might be more useful
than quantitative aspects.
Furthermore, a de-stigmatisation of state interventions is necessary. So far, only the
most highly socially vulnerable families, e.g. disadvantaged single mothers, receive state
support in the form of non-financial services. Any state intervention into education
within families is usually stigmatised as intervention for families labelled as ‘not normal’
or ‘dysfunctional’. Self-initiated participation into optional counselling remains highly
selective. More proactive interventions mean the institutionalisation of counselling o ers
for all, motivating parents to participate as a standard activity for the good of their
children. By institutionalising such o ers for everybody, parents might not perceive state
o ers in educational abilities as an intervention into their private sphere, but as a free-of-
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cost service o er for themselves and their children. Aspects of educational interventions
for parents may include advice on supportive parenting and activities, such as reading to
children, and information on how these activities can contribute to a healthy development
of the child. It is crucial to inform parents not only how to do these things but also why
they are important, to move short- and long-term benefits into the focus of action.
Pre-school and school education should not be limited to foster cognitive abilities,
such as additional classes or homework supervision, but also address the development of
noncognitive skills. Activities strengthening children’s personality development such as
sports, crafts or group activities without grading, but with intense supervision by well-
trained sta  motivates children to develop a natural curiosity (Openness for Experience)
and receiving rewards and recognition for controlled and thoughtful actions to achieve a
goal (Conscientiousness), and developing social skills like collaboration (Agreeableness).
Furthermore, such interventions can give children a higher feeling of control, by experi-
encing the consequences of their actions (Locus of Control). All of these factors can help
to prevent emotional insecurity (Neuroticism) by helping children to develop a healthy
relationship with their environment and with themselves.
In setting high goals from extra-curricular activities and parent counselling, it cannot
be emphasised enough how important the quality of sta  is. The mere participation
in activities and interventions does not close the gap between high and low performing
children and even more important, in a mentally healthy development. On the contrary,
self-selection into these helpful activities can even increase the gap, by already advantaged
children participating more and gaining more than disadvantaged children. Interventions
need to target specific educational goals, teaching abilities that are helpful for parents
and children.
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7 Personality and Inequality – A
Critical Discussion
7.1 Summary of the Key Findings
This thesis aimed to examine the role of personality in the context of intergenerational
reproduction of inequality, especially educational and labour market outcomes, through
three main research questions. The first research question examined the influence of
personality on educational and labour market outcomes. The second research question
examined to what extent di erences in the personalities of children and parents explain
the reproduction of education inequality within educational backgrounds over two gen-
erations. The third research question investigated to what extent educational inequality
is influenced by supportive parenting, as well as the influence of supportive parenting on
the development of favourable or unfavourable personality traits.
The first research question in section 4.5 addressed the direct e ects of personality
on children’s educational and labour market outcomes. The structural equation models
revealed a good fit of items for the latent variables. As expected, the e ects of personal-
ity were rather small compared to the variation in the data, but significant e ects were
nonetheless found. The cross-lagged auto-regressive structural equation model revealed
the complexity of the relationship between personality variables and income. It mod-
elled reciprocal e ects in a time order, increasing the likelihood of a claim for causality.
However, as always when using possibly endogenous variables and a pseudo-experimental
design, claiming causality is bold. What was made visible are the reciprocal e ects be-
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tween two variables over a longer time span. These e ects could be rooted in previous
developments earlier in the life course or influenced by external variables.
To tackle this problem, it would be ideal to have panel data that tracks young people
from early age to later stages of the life course. The Youth questionnaire has a very
high drop-out rate, about 90%, which is one of the reasons why researchers have yet
to exploit the potential of the Youth questionnaire. There are already longer running
studies including young people in other areas of inequality research regarding education
and later outcomes. Prime examples are the three cohort studies of the British Centre
for Longitudinal Studies, the 1958 National Child Development Study, the 1970 British
Cohort Study and the Millennium Cohort Study. However, none of these containing
major information about personality or bi-generational information. A later example is
the National Educational Panel Study (NEPS) which carries much hope for education and
inequality researchers in the future, due to its rich information on the early development of
abilities and educational careers, as well as comprehensive information about the parents.
So far, personality has been included in the parental data set, but not for the younger
cohorts. It is a major challenge to find comparable measures of personality that apply to
very young children, like toddlers and pre-school children, and are comparable to parental
personality.
Personality showed about as much change over time as income did in the models.
While the e ects are modest, they are clearly there. So far, most researchers tended
to interpret small changes as stability (Caspi et al., 2005; Costa et al., 2000; Costa and
McCrae, 1994; Roberts and Jackson, 2008; Roberts et al., 2008). However, it might
be worth reconsidering this. If income is commonly used as time-variant variable and
personality shows a similar amount of variability over time, why would personality then
be considered as ‘stable’? A reconsideration might also open the door for more research
on factors influencing personality in adults as well as early development.
Future research will benefit from recently started panel data with children. The e ects
of personality on educational outcomes could then be addressed in more detail. This
study showed reciprocal e ects with income for most of the personality traits. These
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types of models can be extended to life events and external shocks. Generally, more
complex relationships between socio-economic factors and personality can be modelled.
Even a life course approach combining several life stages could be taken into consideration.
Questions of stability and malleability could be assessed in detail, including reciprocal
e ects of previous life events.
This makes a very strong point towards more panel data of higher quality. The emphasis
lies on the inclusion of high quality measurements of personality traits over the whole life
course. This comes at the cost of rather long questionnaires, but when comparing, for
example, the original questionnaire of Locus of Control (table 2.2) and the short version
that was implemented in the GSOEP (table 3.5) it is obvious how much the short version
is missing. When designing questionnaires of collection data, the balance between the
quantity and quality of the data and the willingness and availability of participating
individuals is a challenging endeavour.
The second research question in chapter 5 asked how educational outcomes are trans-
ferred from one generation to another as well as to what extent does personality explain
this di erence. It was tested whether the personality of either the parents or the chil-
dren can mediate the very robust e ect of parental education on children’s school and
outcomes. There was no evidence for personality as a mediator. There were hardly any
e ects from socio-economic background variables on maths grades. One reason for the
few significant e ects in general is the low case number, especially among those in lower
secondary school. But as argued in the chapter, socio-economic background might not
be as important for school performance as for transitions and the attainment of degrees.
While the education of the father exclusively dominated the academic achievement
and income of the older sample, in the younger sample mothers’ education had the same
impact on early educational outcomes as fathers’. For the question of whether personality
has a mediating e ect on this relationship, the answer is clearly no. The e ect of parents’
education on children’s school outcomes is very stable, even when controlling for socio-
economic status and income – a non-hypothesised finding.
Personality, namely the Openness to Experience of the mother and the child, the Agree-
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ableness of the mother and the Locus of Control of the father and of the child, showed
significant e ects on school outcomes. The personality traits of parents could not me-
diate the e ect of parental education on children’s school placement. Also, the income
e ect was mostly una ected by personality. However, personality did change e ects in
the EGP, and only under control of personality traits, boys turned out to be more likely
to attend lower secondary instead of intermediate secondary. There is a chance that se-
lected personality traits have a mediating e ect on socio-economic background and school
outcomes but not directly on any aspect of socio-economic background. Further research
could be dedicated to identify the socio-economic factors that are and are not influenced
by personality traits.
Chapter 6 was dedicated to the third research question on how children are similar
to their parents in personality and how socialisation, using parenting style as a proxy,
contributes to the development of favourable character traits. I found that children re-
semble parents in their personality. Correlations were shown to be rather small, but
significant. The size of the correlation coe cient does not tell anything about the im-
portance or substantial meaning of the relationship between two variables. Considering
personality variables functioning in very specific ways under specific circumstances, small
e ects cannot be ignored.
Personality traits are influenced positively by a supportive parenting style that com-
prises attentive care of the children, active inclusion into family decisions and showing
love and compassion. Third variables such as education, socio-economic status and gen-
der could not explain di erences within personality traits as well as supportive parenting.
The parenting style could explain more than 10% of the variation between the personality
traits of parents and children. These results emphasise the importance of socialisation
through parental care in personality development.
The measure for supportive parenting was not measured objectively as in the study
of Schofield et al. (2012), but the perceived supportive parenting from the adolescents.
This could lead to biased e ects in this study, if supportive parenting and parts of the
personality would capture the same latent construct.
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There were further technical shortcomings in these studies. Some measures of cogni-
tive performance, such as intelligence or test scores would have been of great help to
understand the role of personality in social inequality. Cognitive abilities are the best
predictors for school achievements and it would be interesting to see to what extent
personality would still contribute as explanatory variable or if there are interrelations
between cognitive abilities and personality on socio-economic outcomes. A combination
of such measures would greatly contribute to research because as previous researchers,
for example the frequently cited marshmallow study, which tested delayed gratification in
children, that cognitive and noncognitive development are strongly connected (Mischel,
1973; Mischel and Shoda, 1985; Mischel et al., 1989).
7.2 Is It Possible to Bring Di erent Disciplines
Together? - The Limits of Data and Theory
This thesis aimed to integrated psychological variables with sociological methods and
models. There are some weaknesses of an interdisciplinary approach. Sociologists have a
long-term outcome focused approached, looking at the total results of personality di er-
ences in socio-economic outcomes. This might have a higher relevance regarding policy
making and educational approaches. However, the mechanisms of how personality ef-
fects educational success stays hidden due to the character of pseudo-experimental data.
Psychologists have been stronger in explaining the e ects and mechanisms of single per-
sonality traits on performance or other types of acting. Due to experimental research
designs, they can take into consideration situational factors and can extract single e ects
with a stronger claim to causality than is possible in survey research.
It is di cult to find a perfect research design to combine both disciplines and to cover
long-term outcomes and individual (situational) acting preferences at the same time. In
experimental designs, real life situations and educational decisions cannot be simulated,
let alone randomised. Situational acting preferences are di cult to capture in surveys
on the other hand. If we would like to capture both socio-economic outcomes and causal
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mechanisms in terms of personality, a special panel study would be necessary. In addition
to asking for personality traits, the questionnaire needs to be supplemented with questions
for decision preferences in imaginative or real situations, which could then be connected
to personality di erences and socio-economic outcomes. Obviously, the question of how
to act in a hypothetical scenario causes some validity problems, but it would likely come
as close as possible. When talking about causal e ects and the analysis of secondary data,
every researcher would prefer a panel design, optimally spanning the whole life course.
Until this kind of data is available, it is necessary to think in small steps and try to
assemble small pieces of research towards a more complete understanding of this matter.
A central shortcoming of this work was the absence of a general theory of personality
and long-term school and labour market outcomes. One reason is the problem of gen-
eralising the e ects of personality on long-term outcomes when personality a ects only
situational acting. Rotter (1990) states that personality traits, in the context of Locus of
Control but also transferable to other traits, are rather di cult to generalise. However,
the main interest in sociology are outcomes on a societal level that might be too broad
and complex to be explained by generalised functions of personality traits. To develop
such a theory, a careful investigation would need to be done coming from two directions,
the small situational e ects in which di erent personality types make di erent decisions
as well as from a structural perspective in the context of social inequality. The aim would
be to find the smallest common denominator on which a theory would be general enough
to make predictions on long term outcomes, but precise enough to capture the complex
and small personality e ects.
Future research with personality does not have to be restricted to ‘typically’ sociolog-
ical research questions and the Big Five and Locus of Control. Besides sociologists and
psychologists, political scientists and behavioural economists have an interest in studying
personality, for example in the context of voting behaviour or cooperation (e.g. Mont-
gomery, 2016; Lozano, 2016). The American National Election Study, which is still in
development, already includes measures for Need for Cognition. This shows that re-
searchers do not always have to focus on the Big Five and Locus of Control. It is very
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likely that the most influential personality traits on educational and labour market out-
comes have not yet been found. An example that had a big impact in the media recently
(Though, June; Duckworth, pril), is ‘Grit’, a personality measure ‘capturing perseverance
and passion towards long-time goals‘ (Duckworth et al., 2007, p.1). Grit was found to
be highly correlated with Conscientiousness, educational attainment, and career stability
(Duckworth and Quinn, 2009; Duckworth et al., 2007). However, one study pointed out
that in their study, grit does not provide a great surplus to the already established per-
sonality measures Big Five and Locus of Control (Dumfart and Neubauer, 2016) and the
e ects of grit in the studies of Duckworth and Quinn (2009) and Duckworth at al. (2007)
is the result of sample selection due to a limited range of schools under research. The
author additionally finds that alternative measures such as self-discipline, self-e cacy,
which is closely related to Locus of Control, as well as test anxiety, rate similarly low in
explanatory power for predicting school achievement. Other research includes grit into
the same domain as Conscientiousness, to be more precise, it describes grit as a ‘[...]
lower-level personality trait in the domain of Conscientiousness’ (Ivcevic and Brackett,
2014, p. 29). In general, one major shortcoming of the Big Five is the lack of theoretical
and biological foundation as well as the missing link to motivation.
In the context of neighbourhood e ects and educational attainment Nieuwenhuis et al.
(2015) pointed out a similar e ect for personality measures in their field of research:
Studies on personality often distinguish three personality types: resilients,
undercontrollers, and overcontrollers, which relate closely to the five broad
personality dimensions of the Big Five (Caspi et al., 2005): extraversion,
agreeableness, conscientiousness, emotional stability, and openness to expe-
rience (McCrae and Costa, 1987). Earlier research has consistently shown
that the personality types have specific Big Five personality profiles, and can
therefore be constructed directly from the Big Five personality dimensions
(Klimstra et al., 2010; Mervielde and Asendorpf, 2000; Robins et al., 1996) .
(p. 101)
Changing (in the example of Locus of Control) the number of variables from 8 to 28 is
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almost impossible to implement in such a large-scale survey as the GSOEP, that focuses
on socio-economic aspects. In addition to the SOEP, Germany sociologists have set up
a panel about education, the National Educational Panel Study (NEPS), a panel study
about relationships and family, the Panel Analysis of Intimate Relationships and Family
Dynamics (pairfam), just to name a few. However, to my knowledge, there is no longer-
running panel study concentrating on personality, personality development over the life
course, not to mention information on two generations, peers, and socio-economic as well
as demographic information.
Little is known about the distribution of personality traits in the population apart from
the Big Five and Locus of Control due to the limited availability of large-scale experi-
ments or surveys. However, research is progressing: The GSOEP continues to include
personality measures in the near future. The NEPS has started to introduce personality
measures of the parents, mainly the mother, and tracks young children, trying to capture
personal development. At this early stage, it is di cult to say in how far similarities
between parents and children can be captured due to di erences in measurements.
I suggest for further research to focus on decisional situations such as transitions into
tracks or in continuing education. It would be interesting to analyse how decisions dif-
fer by personality under di erences in selection criteria, e.g. in school systems where
transitions depend on grades, on teachers’ recommendations, or where the transition into
and out of further education depends on the parents. Especially interesting would be a
transition that the student themselves has a greater amount of control over, namely the
transition to tertiary education.
7.3 Research Outlook
Regarding data analysis about this topic in future research, I would like to go beyond
linear e ects by modelling more complex relations between personality and outcome vari-
ables. This could be interactions such as changes in e ects by age or over time, modelling
non-linear e ects using polynomials, or construing personality measures into categorical
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variables, instead of assuming it to be ordinal or metric.
Another possible research question is if personality has di erent impacts on education
and labour market outcomes at di erent stages of the life course. However, as mentioned
above, very rich and longitudinal data on personality and the history of the educational
and labour market experience of individuals is necessary to be able to complete these
analyses.
The latest research (Blossfeld et al., 2017a) has shown that children from disadvantaged
backgrounds keep up with their peers better when spending more time in high quality
pre-school facilities with well qualified sta  and with children of more advantaged back-
grounds. It is tempting to conclude that it is better for disadvantaged children to spend
more time away from their parents and to leave their socialisation and teaching outside
school to professionals who do it ‘better’. The inference behind this idea is based on
the assumption of an inability of parents with a lower-class background to nurture their
children appropriately. Even more, it assumes lower class families to be dysfunctional.
I oppose the idea that parents are not able to adequately prepare their children for
school. Because the main focus of sociological research has concentrated on cognitive
abilities, or even simply on socio-economic background and school outcomes without ex-
amining educational processes outside school. A classic example is when children address
teachers using the casual ‘Du-form’ instead of the polite ‘Sie-Form’ as it is conventional
in Germany. It is unlikely that parents, even those with a low level of education, do not
know this convention. Even with a migration background and little knowledge of the
German language, knowing how to greet and address people properly is one of the first
things to be learned. It is much more likely that this is down to parents not putting an
emphasis on actively transferring their knowledge.
For a very long time sociological research has neglected other individual attributes
that compensate for or lead to cognitive disadvantages, e.g. knowledge of how to solve
conflicts among classmates, of how to behave in the classroom, or of how to deal with
poor success in educational performance. These abilities might not make the di erence
between a very gifted or a disadvantaged child, but it might tip the scales when it comes
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to the choice between two school tracks, or whether to drop out of the educational system.
Considering these research results, policy intervention should not only aim directly on
improving school outcomes, but on more integrated child development, as cognitive and
noncognitive development goes hand in hand.
Future research could also use more frequently new research design and mixed methods
approaches. This could uncover, to what extent persons act according to their personality
and how this influences their life decision. Qualitative interviews would greatly contribute
to this field of research. A study with an alternative research design in the direction
of researching processes of transfer of educational inequality is currently conducted by
Barone, Fougere and van Zanten (2016) and Barone (2016) and their project ‘Fostering
the Language Skills of Children from Low-educated Families: An Ex-Ante Experimental
Evaluation of A Parental Reading Initiative’. The researchers use qualitative and quanti-
tative methods to obtain knowledge about the attitude towards, knowledge and practice
of reading to children to improve their reading skills. Furthermore, the project includes an
initiative targeting parents and children of low socio-economic status by giving parents
information about the importance and advantages of reading to children, giving them
free books, and sending them weekly messages with reminders and helpful tips regarding
reading. These kinds of experimental studies been conducted in the US as well as France,
and have given indications that the attitudes, rather than cognitive abilities of parents
make the di erences in the success of educational interventions. A study conducted by
Mayer et al. (2015) in Chicago revealed presence-orientation as an important attitude
by parents. Presence orientation (Thaler, 2015) is a thinking bias, which expresses the
tendency of primarily satisfying present needs or thinking about long term consequences.
A classic example is saving money. More present-oriented persons tend to spend their
money quickly and tend to save less for the future (Thaler and Bernartzi, 2004). The
study of Mayer et al. (2015) reveals that motivation in parental involvement shows similar
mechanisms: The educational intervention was particularly e cient with those parents
who had a strong tendency to present-orientation and that managing social-psychological
factors, in this case goal-setting and social rewards, could help parents to support their
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children in education.
A general lesson learned is the existence of noncognitive attributes of the parents other
than the Big Five and Locus of Control that influence children’s success. Other than
the present-orientation bias in the study of Mayer et al. (2015), Haimovitz and Dweck
(2016) find parental ‘failure mind-set’, the belief of how failure motivates or de-motivates
further learning, shows a significant e ect on the educational failure of children in an
experimental setting.
The alternative personality measures mentioned above have been shown to have direct
e ects from parents to children’s educational outcomes in experimental settings in the
US context. However, there is, unlike the Big Five and Locus of Control, little evidence
in large scale studies of inter-cultural replication. To my knowledge there is no study
that provides first-hand information of these traits in parents and children, which makes
it impossible to consider whether there is a direct e ect of parental personality traits on
children’s educational outcomes or whether it is an indirect e ect. In this context, an
indirect e ect means that parents transfer their personality traits which positively influ-
ence educational and labour market outcomes to their children and that these transferred
personality traits directly transfer the outcomes.
Extending this type of research intervention and combining multiple disciplines could
also be a way of tackling parenting skills leading to healthy personality development
in children. The Montessori philosophy of education is built on the assumption that
children will grow to their full potential by themselves and on their own motivation,
provided that parents and educators create a fruitful environment in which the child
can flourish. To say it in the words of Maria Montessori: ‘To assist a child we must
provide him with an environment which will enable him to develop freely.’ In the right
environment, children will develop a healthy personality and other noncognitive skills
themselves, which eventually leads to fulfilled individuals that contribute to the greater
good for society.
Personality is the way our acting and decision preferences are set. The unique mind-set
it gives to any individual must be considered to influence educational decisions and career
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choices. Rather than to set the topic aside because of small e ects in multivariate models
from survey data, it should be asked: How can we appropriately capture di erences
in personality traits? What are the best methods of analysing small e ects in complex
contexts, and how is it possible to discover causal mechanisms, rather than e ects between
two variables? Finally, when asking these questions, we should bear in mind, that we not
only want to reduce inequality, but also to foster diversity.
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Table A: Descriptives of the youth sample by gender
17-year-old N Mean Std. Dev. Min Max
Total
Maths grades 3,269 4.0 1.0 1 6
Openness 1,345 4.8 1.2 1 7
Conscientiousness 1,345 5.0 1.1 1.3 7
Extraversion 1,345 4.8 1.3 0.5 7.5
Agreeableness 1,345 5.4 1.0 1 7
Neuroticism 1,345 3.8 1.3 0.5 7.5
Locus of Control 3,104 4.9 0.8 1.6 7
Father German 3,324 0.89 0.32 0 1
Female
Maths grades 1,614 4.0 1.0 1 6
Openness 643 5.0 1.1 1 7
Conscientiousness 643 5.1 1.1 1.3 7
Extraversion 643 4.9 1.3 0.5 7.5
Agreeableness 643 5.6 0.9 2 7
Neuroticism 643 4.0 1.3 0.5 7.5
Locus of Control 1,536 4.9 0.8 1.8 6.8
Father German 1,643 0.88 0.32 0 1
Male
Maths grades 1,655 4.1 1.0 1 6
Openness 702 4.6 1.2 1.5 7
Conscientiousness 702 4.8 1.1 1.5 7
Extraversion 702 4.7 1.3 0.8 7.5
Agreeableness 702 5.3 1.0 1 7
Neuroticism 702 3.5 1.2 0.5 7.5
Locus of Control 1,568 4.9 0.8 1.6 7
Father German 1,681 0.89 0.31 0 1
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Table B: EGP of parents and type of school by gender
EGP Father Female Male Total
Inactive 274 256 530
20.37 18.08 19.2
Unskilled & farm labour 330 333 663
24.54 23.52 24.01
Self employed 164 167 331
12.19 11.79 11.99
Routine non-manual 91 109 200
6.77 7.7 7.24
Low service 239 284 523
17.77 20.06 18.94
High service 247 267 514
18.36 18.86 18.62
Total 1,345 1,416 2,761
100 100 100
EGP Mother
Inactive 234 240 474
19.7 18.85 19.26
Unskilled & farm labour 207 203 410
17.42 15.95 16.66
Self employed 147 144 291
12.37 11.31 11.82
Routine non-manual 192 219 411
16.16 17.2 16.7
Low service 236 272 508
19.87 21.37 20.64
High service 172 195 367
14.48 15.32 14.91
Total 1,188 1,273 2,461
100 100 100
Type of school
Lower Secondary 230 341 571
16.07 23.65 19.87
Intermediate Secondary 501 517 1,018
35.01 35.85 35.43
Upper Secondary 700 584 1,284
48.92 40.5 44.69
Total 1,431 1,442 2,873
100 100 100
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Table C: Descriptives of the adult sample by gender
Adults N Mean Std. Dev. Min Max
Total
Years of education 13,497 11.6 2.6 7 18
Age 8,164 47.2 15.9 17 94
Openness 16,896 4.5 1.1 1 7
Conscientiousness 16,897 5.8 0.8 1 7
Extraversion 16,894 4.8 1.0 1 7
Agreeableness 16,897 5.4 0.9 1 7
Neuroticism 16,897 3.8 1.1 1 7
Locus of Control 10,428 4.7 0.7 1 6.8
Income 11,641 2177 1887 0 67083
Married 16,972 0.60 0.49 0 1
Women
Years of education 6,300 12.5 2.7 7 18
Age 3,799 47.6 15.4 17 94
Openness 7,883 4.5 1.1 1 7
Conscientiousness 7,884 5.8 0.9 1 7
Extraversion 7,883 4.7 1.0 1 7
Agreeableness 7,883 5.2 0.9 1 7
Neuroticism 7,883 3.5 1.1 1 7
Locus of Control 4,913 4.7 0.7 1 6.8
Income 5,669 2794 2228 0 67083
Married 8,918 0.58 0.49 0 1
Men
Years of education 7,197 12.1 2.6 7 18
Age 4,365 47.6 15.7 17 90
Openness 9,013 4.6 1.1 1 7
Conscientiousness 9,013 5.9 0.8 1 7
Extraversion 9,011 5.0 1.0 1 7
Agreeableness 9,014 5.6 0.8 1 7
Neuroticism 9,014 4.1 1.1 1 7
Locus of Control 5,515 4.6 0.7 1.7 6.6
Income 5,972 1618 1351 0 32375
Married 8,054 0.63 0.48 0 1
GSOEP Youth Questionnaire
Waves 2004-2013
Grand mean for personality, income and years of education,
wave 2004 for Age and marital status (time of measurement in the model)
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Household income 0.33 0.41úú 0.30
(0.32) (0.21) (0.34)
Father German (1=yes) 0.40 0.27 0.31
(0.44) (0.35) (0.46)
Personality mother
Openness 0.21úú
(0.09)
Conscientiousness ≠0.16
(0.12)
Extraversion ≠0.05
(0.09)
Agreeableness 0.28ú ú ú
(0.10)
Neuroticism 0.02
(0.08)
Locus of Control ≠0.02
(0.20)
Personality father
Openness ≠0.13
(0.09)
Conscientiousness 0.10
(0.11)
Extraversion 0.03
(0.09)
Agreeableness ≠0.15
(0.10)
Neuroticism 0.01
(0.08)
Locus of Control 0.03
(0.18)
Personality child
Openness 0.18
(0.13)
Conscientiousness ≠0.12
(0.11)
Extraversion ≠0.09
(0.11)
Agreeableness ≠0.08
(0.14)
Neuroticism ≠0.09
(0.12)
Locus of Control 0.48úú
(0.19)
Constant ≠3.71ú ú ú ≠245.95ú ≠38.98 ≠235.66
(0.95) (149.40) (50.76) (149.80)
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Table E: Multinomial logistic regression, average marginal e ects of attending interme-
diate secondary or upper secondary’ school, robust standard errors
(1) (2) (3) (4)
Lower secondary - Reference
Intermediate secondary
Mother’s education 0.21ú ú ú 0.17úú 0.25ú ú ú 0.17úú
(0.06) (0.07) (0.05) (0.07)
Father’s education 0.15úú 0.10 0.13úú 0.12ú
(0.07) (0.08) (0.06) (0.08)
Year of birth 0.12 0.02 0.11
(0.08) (0.03) (0.08)
Gender (1=boys) ≠0.36 ≠0.50ú ú ú ≠0.48ú
(0.23) (0.16) (0.25)
EGP father
(Reference=inactive)
Unskilled &
farm labour ≠0.76 ≠0.43 ≠0.88
(0.74) (0.36) (0.77)
Skilled manual ≠3.28ú ú ú ≠0.52 ≠3.32ú ú ú
(0.98) (0.37) (1.03)
Self employed ≠3.17úú ≠0.92ú ≠3.04úú
(1.42) (0.55) (1.53)
Routine non-manual ≠1.85ú ≠0.31 ≠1.98ú
(1.12) (0.45) (1.17)
Low service ≠2.18úú ≠0.26 ≠2.23úú
(0.98) (0.43) (1.00)
High service ≠1.70 ≠0.01 ≠1.92
(1.09) (0.69) (1.19)
EGP mother
(Reference=inactive)
Unskilled &
farm labour 1.12 0.71úú 1.17
(0.70) (0.34) (0.74)
Skilled manual 3.50ú ú ú 0.68ú 3.55ú ú ú
(0.98) (0.38) (1.05)
Self employed 3.49úú 1.12úú 3.27úú
(1.38) (0.56) (1.50)
Routine non-manual 2.28úú 0.83úú 2.31úú
(1.03) (0.36) (1.11)
Low service 2.60ú ú ú 0.90úú 2.60ú ú ú
(0.92) (0.41) (0.96)
High service 2.59úú 0.48 2.68úú
(1.07) (0.69) (1.18)
177
Upper secondary
Mother’s education 0.44ú ú ú 0.39ú ú ú 0.42ú ú ú 0.38ú ú ú
(0.07) (0.07) (0.05) (0.07)
Father’s education 0.52ú ú ú 0.45ú ú ú 0.45ú ú ú 0.48ú ú ú
(0.08) (0.08) (0.06) (0.08)
Year of birth 0.15ú 0.01
0.16**
(0.08) (0.03) (0.08)
Gender (1=boys) ≠0.73ú ú ú ≠0.87ú ú ú ≠0.73ú ú ú
(0.25) (0.17) (0.27)
EGP father
(Reference=inactive)
Unskilled &
farm labour ≠1.33 ≠0.30 ≠1.61
(1.52) (0.50) (1.56)
Skilled manual ≠3.56úú ≠0.31 ≠3.65úú
(1.46) (0.46) (1.57)
Self employed ≠3.69úú ≠0.64 ≠3.72úú
(1.66) (0.59) (1.81)
Routine non-manual ≠1.79 0.11 ≠1.91
(1.46) (0.52) (1.58)
Low service (1.52) (0.53) (1.63)
High service ≠1.89 0.12 ≠2.30
(1.38) (0.76) (1.60)
EGP mother
(Reference=inactive)
Unskilled &
farm labour 1.31 0.70 1.48
(1.48) (0.46) (1.55)
Skilled manual 3.45úú 0.78ú 3.56úú
(1.44) (0.45) (1.59)
Self employed 3.77úú 1.34úú 3.62úú
(1.63) (0.58) (1.80)
Routine non-manual 1.97 1.01úú 2.02
(1.38) (0.42) (1.54)
Low service 2.51ú 0.76 2.62
(1.47) (0.48) (1.60)
High service 2.41ú 0.74 2.58
(1.38) (0.75) (1.62)
Household income 1.15ú ú ú 0.98ú ú ú 1.13ú ú ú
(0.35) (0.23) (0.37)
Father German (1=yes) 0.64 0.41 0.72
(0.59) (0.44) (0.58)
Personality mother
Openness 0.20úú
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(0.09)
Conscientiousness ≠0.08
(0.13)
Extraversion ≠0.03
(0.10)
Agreeableness 0.25úú
(0.11)
Neuroticism ≠0.05
(0.08)
Locus of Control ≠0.24
(0.22)
Personality father
Openness ≠0.07
(0.10)
Conscientiousness ≠0.05
(0.12)
Extraversion 0.02
(0.10)
Agreeableness ≠0.13
(0.11)
Neuroticism 0.09
(0.09)
Locus of Control 0.42úú
(0.20)
Personality child
Openness 0.48ú ú ú
(0.14)
Conscientiousness ≠0.13
(0.12)
Extraversion ≠0.12
(0.12)
Agreeableness ≠0.04
(0.15)
Neuroticism ≠0.02
(0.12)
Locus of Control 0.47úú
(0.21)
Constant ≠11.76ú ú ú ≠320.54úú ≠37.84 ≠334.01úú
(1.13) (155.87) (54.40) (156.89)
N 810 810 810 810
pseudo R2 0.186 0.225 0.209 0.241
Robust standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
GSOEP combined Youth Questionnaire and main questionnaire
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Figure A: Distribution of personality across school types of the 17-year-olds
0
.1
.2
.3
.4
De
ns
ity
1 2 3 4 5 6 7
Openness
0
.1
.2
.3
.4
De
ns
ity
1 2 3 4 5 6 7
Conscientiousness
0
.1
.2
.3
De
ns
ity
1 2 3 4 5 6 7
Extraversion
0
.2
.4
.6
De
ns
ity
1 2 3 4 5 6 7
Agreeableness
0
.1
.2
.3
De
ns
ity
1 2 3 4 5 6 7
Neuroticism
0
.2
.4
.6
De
ns
ity
1 2 3 4 5 6 7
Locus of Control
Lower Secondary Intermediate Secondary
Upper Secondary
GSOEP Youth Questionnaire
181
Figure B: Distribution of Personality across income 1. and 4. Quartile
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Table F: Children’s highest degree by highest degree of the fa-
ther 2009, ISCED categories, number of cases, column
percentage below
Education father
Education child ISCED 1-3 ISCED 4-5 ISCED 6-8 Total
ISCED 1-3 66 1,606 922 2,594
18.7 11.31 6.57 9.07
ISCED 4-5 77 3,727 1,940 5,744
21.81 26.24 13.83 20.09
ISCED 6-8 210 8,871 11,167 20,248
59.49 62.45 79.6 70.83
Total 353 14,204 14,029 28,586
100 100 100 100
Unweighted data
GSOEP main questionnaire, wave 2009
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Table G: Children’s highest degree by highest degree of the
mother 2009, ISCED categories, number of cases, col-
umn percentage below
Education mother
Education child ISCED 1-3 ISCED 4-5 ISCED 6-8 Total
ISCED 1-3 109 1,516 969 2,594
13.39 10.36 7.37 9.07
ISCED 4-5 183 3,812 1,749 5,744
22.48 26.05 13.31 20.09
ISCED 6-8 522 9,303 10,423 20,248
64.13 63.58 79.32 70.83
Total 814 14,631 13,141 28,586
100.00 100.00 100.00 100.00
Unweighted data
GSOEP main questionnaire, wave 2009
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Table H: Children’s highest degree by highest degree of the fa-
ther 2010, ISCED categories, number of cases, column
percentage below
Education father
Education child ISCED 1-3 ISCED 4-5 ISCED 6-8 Total
ISCED 1-3 52 1,461 700 2,213
15.66 11.32 5.42 8.46
ISCED 4-5 72 3,526 1,633 5,231
21.69 27.31 12.64 20
ISCED 6-8 208 7,922 10,585 18,715
62.65 61.37 81.94 71.54
Total 332 12,909 12,918 26,159
100.00 100.00 100.00 100.00
Unweighted data
GSOEP main questionnaire, wave 2010
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Table I: Children’s highest degree by highest degree of the
mother 2010, ISCED categories, number of cases, column
percentage below
Education mother
Education child ISCED 1-3 ISCED 4-5 ISCED 6-8 Total
ISCED 1-3 99 1,373 741 2,213
13.43 10.32 6.11 8.46
ISCED 4-5 167 3,610 1,454 5,231
22.66 27.14 12 20
ISCED 6-8 471 8,318 9,926 18,715
63.91 62.54 81.89 71.54
Total 737 13,301 12,121 26,159
100.00 100.00 100.00 100.00
Unweighted data
GSOEP main questionnaire, wave 2010
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Table J: SEM for Locus of Control on Attending a Specific School Type
Lower or
less vs other
Intermediate
vs other
Upper vs
other
main Ω
Gender 0.08 ú úú ≠0.01 ≠0.07 ú úú
(0.02) (0.02) (0.02)
Year of birth ≠0.01 ú úú ≠0.00 0.01 ú úú
(0.00) (0.00) (0.00)
Locus of Control ≠0.16 ú úú ≠0.01 0.17 ú úú
(0.04) (0.03) (0.04)
Constant 22.13 ú úú 7.34 ≠28.50 ú úú
(6.14) (6.78) (7.11)
kl01 Ω
Locus of Control 1.00 1.00 1.00
. . .
Constant 7.81 ú úú 7.81 ú úú 7.81 ú úú
(0.05) (0.05) (0.05)
kl03 Ω
Locus of Control 2.43 ú úú 2.38 ú úú 2.45 ú úú
(0.42) (0.41) (0.43)
Constant 6.49 ú úú 6.49 ú úú 6.49 ú úú
(0.05) (0.05) (0.05)
kl04 Ω
Locus of Control 3.13 ú úú 3.14 ú úú 3.16 ú úú
(0.48) (0.49) (0.50)
Constant 6.90 ú úú 6.90 ú úú 6.90 ú úú
(0.05) (0.05) (0.05)
kl05 Ω
Locus of Control ≠0.25 ≠0.24 ≠0.27
(0.18) (0.18) (0.19)
Constant 7.71 ú úú 7.71 ú úú 7.71 ú úú
(0.05) (0.05) (0.05)
kl06 Ω
Locus of Control 2.74 ú úú 2.78 ú úú 2.79 ú úú
(0.48) (0.49) (0.50)
Constant 6.20 ú úú 6.20 ú úú 6.20 ú úú
(0.05) (0.05) (0.05)
kl07 Ω
Locus of Control 1.95 ú úú 1.98 ú úú 1.97 ú úú
(0.37) (0.38) (0.38)
Constant 5.17 ú úú 5.17 ú úú 5.17 ú úú
187
(0.05) (0.05) (0.05)
kl08 Ω
Locus of Control 0.85 ú úú 0.82 ú úú 0.86 ú úú
(0.25) (0.25) (0.26)
Constant 4.11 ú úú 4.11 ú úú 4.11 ú úú
(0.05) (0.05) (0.05)
kl09 Ω
Locus of Control 2.71 ú úú 2.73 ú úú 2.78 ú úú
(0.39) (0.40) (0.41)
Constant 7.51 ú úú 7.51 ú úú 7.51 ú úú
(0.04) (0.04) (0.04)
mean(Gender)
Constant 0.51 ú úú 0.51 ú úú 0.51 ú úú
(0.01) (0.01) (0.01)
mean(Year of birth)
Constant 1988.21 ú úú 1988.21 ú úú 1988.21 ú úú
(0.06) (0.06) (0.06)
var(e.kl01)
Constant 5.66 ú úú 5.66 ú úú 5.67 ú úú
(0.14) (0.14) (0.14)
var(e.kl03)
Constant 4.83 ú úú 4.88 ú úú 4.84 ú úú
(0.19) (0.19) (0.19)
var(e.kl04)
Constant 4.17 ú úú 4.18 ú úú 4.20 ú úú
(0.21) (0.21) (0.21)
var(e.kl05)
Constant 5.80 ú úú 5.80 ú úú 5.80 ú úú
(0.12) (0.12) (0.12)
var(e.kl06)
Constant 5.10 ú úú 5.07 ú úú 5.09 ú úú
(0.21) (0.22) (0.22)
var(e.kl07)
Constant 5.21 ú úú 5.19 ú úú 5.22 ú úú
(0.18) (0.19) (0.19)
var(e.kl08)
Constant 5.78 ú úú 5.79 ú úú 5.78 ú úú
(0.15) (0.15) (0.15)
var(e.kl09)
Constant 3.36 ú úú 3.35 ú úú 3.33 ú úú
(0.20) (0.20) (0.20)
var(e.lower sec)
Constant 0.16 ú úú
(0.01)
var(Gender)
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Constant 0.25 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.85 ú úú 9.85 ú úú 9.85 ú úú
(0.20) (0.20) (0.20)
var(Locus of Control)
Constant 0.22 ú úú 0.22 ú úú 0.21 ú úú
(0.07) (0.07) (0.07)
cov(Gender, Year of
birth)
Constant 0.03 0.03 0.03
(0.03) (0.03) (0.03)
cov(Gender, Locus of
Control)
Constant 0.02 ú ú 0.02 ú ú 0.01 ú ú
(0.01) (0.01) (0.01)
cov(Year of birth,
Locus of Control)
Constant ≠0.28 ú úú ≠0.28 ú úú ≠0.28 ú úú
(0.05) (0.05) (0.05)
var(e.intermediate sec)
Constant 0.23 ú úú
(0.00)
var(e.upper sec)
Constant 0.24 ú úú
(0.00)
N 3408 3408 3408
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table K: SEM for Openness to Experience on attending a specific school type
Lower or
less vs other
Intermediate
vs other
Upper vs
other
main Ω
Gender 0.06 ú úú ≠0.03 ≠0.03
(0.02) (0.02) (0.03)
Year of birth ≠0.01 ú ú ≠0.00 0.01 ú úú
(0.00) (0.00) (0.00)
Openness ≠0.03 ≠0.04ú 0.07 ú ú
(0.02) (0.02) (0.03)
Constant 13.97 ú ú 7.54 ≠20.22 ú úú
(6.08) (6.82) (7.62)
kbf04 Ω
Openness 1.00 1.00 1.00
. . .
Constant 6.54 ú úú 6.54 ú úú 6.53 ú úú
(0.10) (0.10) (0.10)
kbf09 Ω
Openness 1.50 ú úú 1.44 ú úú 1.59 ú úú
(0.30) (0.25) (0.37)
Constant 4.86 ú úú 4.85 ú úú 4.85 ú úú
(0.15) (0.15) (0.16)
kbf14 Ω
Openness 1.25 ú úú 1.27 ú úú 1.26 ú úú
(0.13) (0.14) (0.13)
Constant 7.20 ú úú 7.19 ú úú 7.18 ú úú
(0.12) (0.12) (0.12)
mean(Gender)
Constant 0.51 ú úú 0.51 ú úú 0.51 ú úú
(0.01) (0.01) (0.01)
mean(Year of birth)
Constant 1988.23 ú úú 1988.23 ú úú 1988.23 ú úú
(0.06) (0.06) (0.06)
var(e.kbf04)
Constant 3.41 ú úú 3.39 ú úú 3.47 ú úú
(0.26) (0.25) (0.29)
var(e.kbf09)
Constant 6.60 ú úú 6.75 ú úú 6.40 ú úú
(0.64) (0.54) (0.75)
var(e.kbf14)
Constant 4.04 ú úú 3.95 ú úú 4.12 ú úú
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(0.37) (0.34) (0.41)
var(e.lower sec)
Constant 0.16 ú úú
(0.01)
var(Gender)
Constant 0.25 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.87 ú úú 9.87 ú úú 9.87 ú úú
(0.20) (0.20) (0.20)
var(Openness)
Constant 1.18 ú úú 1.19 ú úú 1.12 ú úú
(0.25) (0.23) (0.27)
cov(Gender, Year of
birth)
Constant 0.03 0.03 0.03
(0.03) (0.03) (0.03)
cov(Gender,
Openness)
Constant ≠0.11 ú úú ≠0.11 ú úú ≠0.11 ú úú
(0.02) (0.02) (0.02)
cov(Year of birth,
Openness)
Constant ≠0.14 ≠0.13 ≠0.12
(0.25) (0.25) (0.25)
var(e.intermediate sec)
Constant 0.23 ú úú
(0.00)
var(e.upper sec)
Constant 0.24 ú úú
(0.00)
N 3408 3408 3408
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table L: SEM for Conscientiousness on attending a specific school type
Lower or
less vs other
Intermediate
vs other
Upper vs
other
main Ω
Gender 0.07 ú úú ≠0.01 ≠0.06 ú úú
(0.02) (0.02) (0.02)
Year of birth ≠0.01 ú ú ≠0.00 0.01 ú úú
(0.00) (0.00) (0.00)
Conscientiousness ≠0.00 0.01 ≠0.01
(0.01) (0.01) (0.01)
Constant 13.07 ú ú 7.03 ≠19.09 ú úú
(5.78) (6.64) (6.86)
kbf01 Ω
Conscientiousness 1.00 1.00 1.00
. . .
Constant 6.97 ú úú 6.98 ú úú 6.98 ú úú
(0.14) (0.14) (0.14)
kbf07 Ω
Conscientiousness 0.69 ú úú 0.69 ú úú 0.68 ú úú
(0.07) (0.07) (0.07)
Constant 5.08 ú úú 5.08 ú úú 5.08 ú úú
(0.12) (0.12) (0.12)
kbf11 Ω
Conscientiousness 0.68 ú úú 0.68 ú úú 0.67 ú úú
(0.06) (0.06) (0.06)
Constant 7.00 ú úú 7.01 ú úú 7.01 ú úú
(0.10) (0.10) (0.10)
mean(Gender)
Constant 0.51 ú úú 0.51 ú úú 0.51 ú úú
(0.01) (0.01) (0.01)
mean(Year of birth)
Constant 1988.23 ú úú 1988.23 ú úú 1988.23 ú úú
(0.06) (0.06) (0.06)
var(e.kbf01)
Constant 1.35 ú úú 1.34 ú úú 1.31 ú úú
(0.31) (0.31) (0.31)
var(e.kbf07)
Constant 6.78 ú úú 6.78 ú úú 6.78 ú úú
(0.28) (0.28) (0.28)
var(e.kbf11)
Constant 2.34 ú úú 2.35 ú úú 2.36 ú úú
(0.19) (0.19) (0.19)
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var(e.lower sec)
Constant 0.16 ú úú
(0.01)
var(Gender)
Constant 0.25 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.87 ú úú 9.87 ú úú 9.87 ú úú
(0.20) (0.20) (0.20)
var(Conscientiousness)
Constant 3.74 ú úú 3.75 ú úú 3.77 ú úú
(0.37) (0.36) (0.37)
cov(Gender, Year of
birth)
Constant 0.03 0.03 0.03
(0.03) (0.03) (0.03)
cov(Gender,
Conscientiousness)
Constant ≠0.12 ú úú ≠0.12 ú úú ≠0.12 ú úú
(0.03) (0.03) (0.03)
cov(Year of birth,
Conscientiousness)
Constant 0.17 0.15 0.15
(0.38) (0.38) (0.38)
var(e.intermediate sec)
Constant 0.23 ú úú
(0.00)
var(e.upper sec)
Constant 0.24 ú úú
(0.00)
N 3408 3408 3408
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table M: SEM for Extraversion on attending a specific school type
Lower or
less vs other
Intermediate
vs other
Upper vs
other
main Ω
Gender 0.07 ú úú ≠0.01 ≠0.05 ú ú
(0.02) (0.02) (0.02)
Year of birth ≠0.01 ú ú ≠0.00 0.01 ú úú
(0.00) (0.00) (0.00)
Extraversion ≠0.00 ≠0.01 0.01
(0.01) (0.01) (0.01)
Constant 13.51 ú ú 7.16 ≠19.63 ú úú
(5.80) (6.63) (6.86)
kbf02 Ω
Extraversion 1.00 1.00 1.00
. . .
Constant 7.30 ú úú 7.29 ú úú 7.29 ú úú
(0.14) (0.14) (0.14)
kbf08 Ω
Extraversion 0.87 ú úú 0.86 ú úú 0.87 ú úú
(0.06) (0.06) (0.06)
Constant 7.08 ú úú 7.08 ú úú 7.08 ú úú
(0.12) (0.12) (0.12)
kbf12 Ω
Extraversion 0.83 ú úú 0.83 ú úú 0.83 ú úú
(0.06) (0.06) (0.06)
Constant 5.45 ú úú 5.45 ú úú 5.44 ú úú
(0.13) (0.13) (0.13)
mean(Gender)
Constant 0.51 ú úú 0.51 ú úú 0.51 ú úú
(0.01) (0.01) (0.01)
mean(Year of birth)
Constant 1988.24 ú úú 1988.24 ú úú 1988.24 ú úú
(0.06) (0.06) (0.06)
var(e.kbf02)
Constant 1.73 ú úú 1.72 ú úú 1.73 ú úú
(0.27) (0.27) (0.27)
var(e.kbf08)
Constant 2.73 ú úú 2.74 ú úú 2.73 ú úú
(0.26) (0.26) (0.26)
var(e.kbf12)
Constant 5.68 ú úú 5.68 ú úú 5.68 ú úú
(0.28) (0.28) (0.28)
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var(e.lower sec)
Constant 0.16 ú úú
(0.01)
var(Gender)
Constant 0.25 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.88 ú úú 9.88 ú úú 9.88 ú úú
(0.20) (0.20) (0.20)
var(Extraversion)
Constant 3.97 ú úú 3.97 ú úú 3.97 ú úú
(0.34) (0.33) (0.33)
cov(Gender, Year of
birth)
Constant 0.03 0.03 0.03
(0.03) (0.03) (0.03)
cov(Gender,
Extraversion)
Constant ≠0.14 ú úú ≠0.14 ú úú ≠0.14 ú úú
(0.04) (0.04) (0.04)
cov(Year of birth,
Extraversion)
Constant ≠0.46 ≠0.45 ≠0.44
(0.39) (0.39) (0.39)
var(e.intermediate sec)
Constant 0.23 ú úú
(0.00)
var(e.upper sec)
Constant 0.24 ú úú
(0.00)
N 3408 3408 3408
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table N: SEM for Agreeableness on attending a specific school type
Lower or
less vs other
Intermediate
vs other
Upper vs
other
main Ω
Gender 0.07 ú úú ≠0.01 ≠0.06 ú ú
(0.02) (0.02) (0.02)
Year of birth ≠0.01 ú ú ≠0.00 0.01 ú úú
(0.00) (0.00) (0.00)
Agreeableness ≠0.00 ≠0.00 0.01
(0.02) (0.02) (0.02)
Constant 13.14 ú ú 6.75 ≠18.89 ú úú
(5.73) (6.62) (6.81)
kbf03 Ω
Agreeableness 1.00 1.00 1.00
. . .
Constant 6.01 ú úú 6.01 ú úú 6.01 ú úú
(0.10) (0.10) (0.10)
kbf06 Ω
Agreeableness 0.85 ú úú 0.85 ú úú 0.85 ú úú
(0.10) (0.10) (0.10)
Constant 7.80 ú úú 7.80 ú úú 7.80 ú úú
(0.08) (0.08) (0.08)
kbf13 Ω
Agreeableness 1.67 ú úú 1.67 ú úú 1.66 ú úú
(0.32) (0.31) (0.32)
Constant 7.96 ú úú 7.96 ú úú 7.96 ú úú
(0.11) (0.11) (0.11)
mean(Gender)
Constant 0.51 ú úú 0.51 ú úú 0.51 ú úú
(0.01) (0.01) (0.01)
mean(Year of birth)
Constant 1988.23 ú úú 1988.23 ú úú 1988.23 ú úú
(0.06) (0.06) (0.06)
var(e.kbf03)
Constant 6.09 ú úú 6.09 ú úú 6.08 ú úú
(0.29) (0.28) (0.29)
var(e.kbf06)
Constant 3.30 ú úú 3.30 ú úú 3.30 ú úú
(0.21) (0.20) (0.21)
var(e.kbf13)
Constant 0.72 0.71 0.73
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(0.48) (0.46) (0.47)
var(e.lower sec)
Constant 0.16 ú úú
(0.01)
var(Gender)
Constant 0.25 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.87 ú úú 9.87 ú úú 9.87 ú úú
(0.20) (0.20) (0.20)
var(Agreeableness)
Constant 0.96 ú úú 0.96 ú úú 0.97 ú úú
(0.24) (0.23) (0.24)
cov(Gender, Year of
birth)
Constant 0.03 0.03 0.03
(0.03) (0.03) (0.03)
cov(Gender,
Agreeableness)
Constant ≠0.08 ú úú ≠0.08 ú úú ≠0.08 ú úú
(0.02) (0.02) (0.02)
cov(Year of birth,
Agreeableness)
Constant ≠0.06 ≠0.06 ≠0.06
(0.20) (0.20) (0.20)
var(e.intermediate sec)
Constant 0.23 ú úú
(0.00)
var(e.upper sec)
Constant 0.24 ú úú
(0.00)
N 3408 3408 3408
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table O: SEM for Neuroticism on attending a specific school type
Lower or
less vs other
Intermediate
vs other
Upper vs
other
main Ω
Gender 0.09 ú úú ≠0.01 ≠0.07 ú úú
(0.02) (0.02) (0.02)
Year of birth ≠0.01 ú ú ≠0.00 0.01 ú úú
(0.00) (0.00) (0.00)
Neuroticism 0.02 0.00 ≠0.02
(0.01) (0.01) (0.02)
Constant 12.64 ú ú 6.67 ≠18.30 ú úú
(5.96) (6.62) (6.93)
kbf05 Ω
Neuroticism 1.00 1.00 1.00
. . .
Constant 5.74 ú úú 5.74 ú úú 5.74 ú úú
(0.13) (0.13) (0.13)
kbf10 Ω
Neuroticism 1.31 ú úú 1.29 ú úú 1.31 ú úú
(0.19) (0.18) (0.19)
Constant 4.95 ú úú 4.95 ú úú 4.96 ú úú
(0.15) (0.15) (0.16)
kbf15 Ω
Neuroticism 0.81 ú úú 0.80 ú úú 0.80 ú úú
(0.11) (0.11) (0.11)
Constant 4.03 ú úú 4.03 ú úú 4.03 ú úú
(0.11) (0.11) (0.11)
mean(Gender)
Constant 0.51 ú úú 0.51 ú úú 0.51 ú úú
(0.01) (0.01) (0.01)
mean(Year of birth)
Constant 1988.23 ú úú 1988.23 ú úú 1988.23 ú úú
(0.06) (0.06) (0.06)
var(e.kbf05)
Constant 5.92 ú úú 5.88 ú úú 5.91 ú úú
(0.37) (0.37) (0.38)
var(e.kbf10)
Constant 4.40 ú úú 4.44 ú úú 4.39 ú úú
(0.49) (0.49) (0.50)
var(e.kbf15)
Constant 4.55 ú úú 4.55 ú úú 4.56 ú úú
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(0.24) (0.24) (0.24)
var(e.lower sec)
Constant 0.16 ú úú
(0.01)
var(Gender)
Constant 0.25 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.87 ú úú 9.87 ú úú 9.87 ú úú
(0.20) (0.20) (0.20)
var(Neuroticism)
Constant 1.94 ú úú 1.97 ú úú 1.95 ú úú
(0.35) (0.36) (0.36)
cov(Gender, Year of
birth)
Constant 0.03 0.03 0.03
(0.03) (0.03) (0.03)
cov(Gender,
Neuroticism)
Constant ≠0.17 ú úú ≠0.18 ú úú ≠0.17 ú úú
(0.04) (0.04) (0.04)
cov(Year of birth,
Neuroticism)
Constant ≠0.11 ≠0.11 ≠0.12
(0.32) (0.33) (0.33)
var(e.intermediate sec)
Constant 0.23 ú úú
(0.00)
var(e.upper sec)
Constant 0.24 ú úú
(0.00)
N 3408 3408 3408
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table P: SEM for Locus of Control on attending a specific school type, full model
Lower or
less vs other
Intermediate
vs other
Upper vs
other
kl01 Ω
Locus of Control 1.00 1.00 1.00
. . .
Constant 7.81 ú úú 7.81 ú úú 7.81 ú úú
(0.05) (0.05) (0.05)
kl03 Ω
Locus of Control 2.17 ú úú 2.14 ú úú 2.19 ú úú
(0.33) (0.33) (0.34)
Constant 6.48 ú úú 6.48 ú úú 6.48 ú úú
(0.05) (0.05) (0.05)
kl04 Ω
Locus of Control 2.92 ú úú 2.93 ú úú 2.94 ú úú
(0.41) (0.41) (0.42)
Constant 6.90 ú úú 6.90 ú úú 6.90 ú úú
(0.05) (0.05) (0.05)
kl05 Ω
Locus of Control ≠0.12 ≠0.12 ≠0.13
(0.15) (0.15) (0.15)
Constant 7.71 ú úú 7.71 ú úú 7.71 ú úú
(0.05) (0.05) (0.05)
kl06 Ω
Locus of Control 2.40 ú úú 2.45 ú úú 2.45 ú úú
(0.37) (0.39) (0.39)
Constant 6.19 ú úú 6.19 ú úú 6.19 ú úú
(0.05) (0.05) (0.05)
kl07 Ω
Locus of Control 1.69 ú úú 1.73 ú úú 1.71 ú úú
(0.29) (0.30) (0.29)
Constant 5.17 ú úú 5.17 ú úú 5.17 ú úú
(0.05) (0.05) (0.05)
kl08 Ω
Locus of Control 0.67 ú úú 0.66 ú úú 0.68 ú úú
(0.20) (0.20) (0.20)
Constant 4.11 ú úú 4.11 ú úú 4.11 ú úú
(0.05) (0.05) (0.05)
kl09 Ω
Locus of Control 2.56 ú úú 2.58 ú úú 2.62 ú úú
(0.33) (0.34) (0.34)
Constant 7.51 ú úú 7.51 ú úú 7.51 ú úú
(0.04) (0.04) (0.04)
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lower sec Ω
Locus of Control ≠0.13 ú úú
(0.03)
Openness ≠0.05 ú ú
(0.02)
Conscientiousness 0.01
(0.01)
Extraversion 0.01
(0.01)
Agreeableness 0.01
(0.02)
Neuroticism 0.01
(0.02)
Constant 0.21 ú úú
(0.01)
kbf04 Ω
Openness 1.00 1.00 1.00
. . .
Constant 6.49 ú úú 6.49 ú úú 6.48 ú úú
(0.06) (0.06) (0.06)
kbf09 Ω
Openness 1.30 ú úú 1.24 ú úú 1.35 ú úú
(0.20) (0.17) (0.21)
Constant 4.78 ú úú 4.79 ú úú 4.77 ú úú
(0.09) (0.09) (0.09)
kbf14 Ω
Openness 1.22 ú úú 1.24 ú úú 1.23 ú úú
(0.15) (0.17) (0.14)
Constant 7.12 ú úú 7.13 ú úú 7.12 ú úú
(0.07) (0.07) (0.07)
kbf01 Ω
Conscientiousness 1.00 1.00 1.00
. . .
Constant 7.02 ú úú 7.02 ú úú 7.03 ú úú
(0.07) (0.07) (0.07)
kbf07 Ω
Conscientiousness 0.67 ú úú 0.67 ú úú 0.67 ú úú
(0.07) (0.07) (0.07)
Constant 5.11 ú úú 5.11 ú úú 5.12 ú úú
(0.09) (0.09) (0.09)
kbf11 Ω
Conscientiousness 0.66 ú úú 0.66 ú úú 0.65 ú úú
(0.06) (0.06) (0.06)
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Constant 7.05 ú úú 7.05 ú úú 7.06 ú úú
(0.06) (0.06) (0.06)
kbf02 Ω
Extraversion 1.00 1.00 1.00
. . .
Constant 7.16 ú úú 7.15 ú úú 7.16 ú úú
(0.07) (0.07) (0.07)
kbf08 Ω
Extraversion 0.90 ú úú 0.90 ú úú 0.90 ú úú
(0.06) (0.06) (0.06)
Constant 6.96 ú úú 6.96 ú úú 6.96 ú úú
(0.07) (0.07) (0.07)
kbf12 Ω
Extraversion 0.86 ú úú 0.86 ú úú 0.86 ú úú
(0.06) (0.06) (0.06)
Constant 5.33 ú úú 5.33 ú úú 5.33 ú úú
(0.09) (0.09) (0.09)
kbf03 Ω
Agreeableness 1.00 1.00 1.00
. . .
Constant 6.01 ú úú 6.01 ú úú 6.01 ú úú
(0.08) (0.08) (0.08)
kbf06 Ω
Agreeableness 0.85 ú úú 0.85 ú úú 0.85 ú úú
(0.10) (0.10) (0.10)
Constant 7.79 ú úú 7.78 ú úú 7.79 ú úú
(0.06) (0.06) (0.06)
kbf13 Ω
Agreeableness 1.70 ú úú 1.67 ú úú 1.68 ú úú
(0.38) (0.36) (0.38)
Constant 7.93 ú úú 7.93 ú úú 7.93 ú úú
(0.06) (0.05) (0.05)
kbf05 Ω
Neuroticism 1.00 1.00 1.00
. . .
Constant 5.70 ú úú 5.70 ú úú 5.70 ú úú
(0.08) (0.08) (0.08)
kbf10 Ω
Neuroticism 1.57 ú úú 1.56 ú úú 1.58 ú úú
(0.25) (0.25) (0.26)
Constant 4.90 ú úú 4.90 ú úú 4.90 ú úú
(0.08) (0.08) (0.08)
kbf15 Ω
Neuroticism 0.85 ú úú 0.85 ú úú 0.85 ú úú
(0.10) (0.10) (0.10)
Constant 3.99 ú úú 3.99 ú úú 3.99 ú úú
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(0.07) (0.07) (0.07)
var(e.kl01)
Constant 5.60 ú úú 5.60 ú úú 5.60 ú úú
(0.14) (0.14) (0.14)
var(e.kl03)
Constant 4.88 ú úú 4.92 ú úú 4.89 ú úú
(0.19) (0.19) (0.19)
var(e.kl04)
Constant 4.08 ú úú 4.09 ú úú 4.11 ú úú
(0.21) (0.21) (0.21)
var(e.kl05)
Constant 5.79 ú úú 5.79 ú úú 5.79 ú úú
(0.12) (0.12) (0.12)
var(e.kl06)
Constant 5.22 ú úú 5.18 ú úú 5.21 ú úú
(0.21) (0.21) (0.21)
var(e.kl07)
Constant 5.30 ú úú 5.27 ú úú 5.30 ú úú
(0.18) (0.18) (0.18)
var(e.kl08)
Constant 5.81 ú úú 5.81 ú úú 5.81 ú úú
(0.15) (0.15) (0.15)
var(e.kl09)
Constant 3.25 ú úú 3.24 ú úú 3.22 ú úú
(0.20) (0.20) (0.20)
var(e.lower sec)
Constant 0.16 ú úú
(0.01)
var(e.kbf04)
Constant 3.28 ú úú 3.26 ú úú 3.31 ú úú
(0.24) (0.25) (0.25)
var(e.kbf09)
Constant 7.01 ú úú 7.19 ú úú 6.91 ú úú
(0.46) (0.41) (0.49)
var(e.kbf14)
Constant 3.94 ú úú 3.84 ú úú 3.97 ú úú
(0.32) (0.33) (0.33)
var(e.kbf01)
Constant 1.24 ú úú 1.25 ú úú 1.21 ú úú
(0.34) (0.33) (0.34)
var(e.kbf07)
Constant 6.84 ú úú 6.84 ú úú 6.84 ú úú
(0.28) (0.28) (0.28)
var(e.kbf11)
Constant 2.33 ú úú 2.32 ú úú 2.34 ú úú
(0.20) (0.20) (0.20)
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var(e.kbf02)
Constant 1.90 ú úú 1.90 ú úú 1.90 ú úú
(0.24) (0.25) (0.24)
var(e.kbf08)
Constant 2.63 ú úú 2.63 ú úú 2.63 ú úú
(0.25) (0.24) (0.24)
var(e.kbf12)
Constant 5.59 ú úú 5.59 ú úú 5.59 ú úú
(0.28) (0.28) (0.28)
var(e.kbf03)
Constant 6.04 ú úú 6.02 ú úú 6.03 ú úú
(0.30) (0.30) (0.30)
var(e.kbf06)
Constant 3.27 ú úú 3.25 ú úú 3.26 ú úú
(0.22) (0.22) (0.22)
var(e.kbf13)
Constant 0.71 0.76 0.74
(0.56) (0.54) (0.57)
var(e.kbf05)
Constant 6.23 ú úú 6.22 ú úú 6.24 ú úú
(0.35) (0.35) (0.35)
var(e.kbf10)
Constant 3.82 ú úú 3.83 ú úú 3.78 ú úú
(0.67) (0.66) (0.69)
var(e.kbf15)
Constant 4.60 ú úú 4.60 ú úú 4.61 ú úú
(0.25) (0.25) (0.26)
var(Locus of Control)
Constant 0.27 ú úú 0.26 ú úú 0.26 ú úú
(0.07) (0.07) (0.07)
var(Openness)
Constant 1.30 ú úú 1.32 ú úú 1.26 ú úú
(0.23) (0.23) (0.23)
var(Conscientiousness)
Constant 3.85 ú úú 3.84 ú úú 3.88 ú úú
(0.39) (0.38) (0.39)
var(Extraversion)
Constant 3.79 ú úú 3.79 ú úú 3.78 ú úú
(0.30) (0.31) (0.31)
var(Agreeableness)
Constant 0.93 ú úú 0.94 ú úú 0.93 ú úú
(0.25) (0.25) (0.25)
var(Neuroticism)
Constant 1.59 ú úú 1.60 ú úú 1.59 ú úú
(0.32) (0.32) (0.32)
intermediate sec Ω
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Locus of Control ≠0.01 0.14 ú úú
(0.03) (0.04)
Openness ≠0.03 0.08 ú úú
(0.02) (0.03)
Conscientiousness 0.01 ≠0.02ú
(0.01) (0.01)
Extraversion 0.00 ≠0.01
(0.01) (0.01)
Agreeableness ≠0.00 ≠0.01
(0.02) (0.02)
Neuroticism 0.01 ≠0.01
(0.02) (0.02)
Constant 0.36 ú úú 0.44 ú úú
(0.01) (0.01)
var(e.Type of school)
Constant 0.23 ú úú 0.23 ú úú
(0.00) (0.01)
N 3403 3403 3403
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table Q: SEM for Locus of Control on maths grades 1‘not su cient’ to 6‘very good’,
by level of secondary schooling
(1) (2) (3)
Lower Intermediate Upper
Maths grade Ω
Gender 0.18ú 0.08 ≠0.05
(0.10) (0.07) (0.07)
Year of birth 0.01 ≠0.00 0.01
(0.02) (0.01) (0.01)
Locus of control 0.24 0.32ú 0.19ú
(0.15) (0.16) (0.12)
Constant ≠19.58 6.81 ≠19.08
(31.35) (22.54) (23.68)
kl01 Ω
Locus of Control 1.00 1.00 1.00
. . .
Constant 7.59 ú úú 7.91 ú úú 7.85 ú úú
(0.13) (0.09) (0.07)
kl03 Ω
Locus of Control 2.29ú 2.63 ú úú 2.04 ú úú
(1.38) (0.85) (0.58)
Constant 5.85 ú úú 6.50 ú úú 6.89 ú úú
(0.13) (0.09) (0.07)
kl04 Ω
Locus of Control 3.05 ú ú 3.41 ú úú 2.95 ú úú
(1.49) (1.11) (0.70)
Constant 6.47 ú úú 7.01 ú úú 7.13 ú úú
(0.13) (0.09) (0.08)
kl05 Ω
Locus of Control 0.20 ≠0.23 ≠0.54
(0.46) (0.36) (0.35)
Constant 7.78 ú úú 7.85 ú úú 7.49 ú úú
(0.12) (0.08) (0.08)
kl06 Ω
Locus of Control 2.18ú 3.44 ú úú 2.90 ú úú
(1.24) (1.20) (0.81)
Constant 6.09 ú úú 6.22 ú úú 6.31 ú úú
(0.13) (0.09) (0.09)
kl07 Ω
Locus of Control 1.82ú 2.32 ú úú 2.01 ú úú
(1.10) (0.84) (0.62)
Constant 5.20 ú úú 5.29 ú úú 5.08 ú úú
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(0.13) (0.09) (0.08)
kl08 Ω
Locus of Control 0.09 0.92ú 1.15 ú ú
(0.62) (0.48) (0.48)
Constant 3.85 ú úú 4.10 ú úú 4.32 ú úú
(0.13) (0.09) (0.08)
kl09 Ω
Locus of Control 2.83 ú ú 3.04 ú úú 2.29 ú úú
(1.12) (0.95) (0.51)
Constant 7.19 ú úú 7.45 ú úú 7.84 ú úú
(0.11) (0.08) (0.07)
mean(Gender)
Constant 0.59 ú úú 0.49 ú úú 0.47 ú úú
(0.02) (0.02) (0.02)
mean(Year of birth)
Constant 1987.94 ú úú 1988.15 ú úú 1988.45 ú úú
(0.16) (0.12) (0.10)
var(e.kl01)
Constant 6.55 ú úú 5.70 ú úú 4.93 ú úú
(0.38) (0.26) (0.19)
var(e.kl03)
Constant 6.12 ú úú 4.90 ú úú 3.77 ú úú
(0.63) (0.33) (0.23)
var(e.kl04)
Constant 5.12 ú úú 3.88 ú úú 3.74 ú úú
(0.64) (0.37) (0.30)
var(e.kl05)
Constant 6.38 ú úú 5.51 ú úú 5.52 ú úú
(0.34) (0.19) (0.18)
var(e.kl06)
Constant 5.91 ú úú 4.57 ú úú 4.89 ú úú
(0.61) (0.38) (0.33)
var(e.kl07)
Constant 5.56 ú úú 4.96 ú úú 4.92 ú úú
(0.52) (0.34) (0.28)
var(e.kl08)
Constant 6.66 ú úú 5.57 ú úú 5.30 ú úú
(0.34) (0.27) (0.25)
var(e.kl09)
Constant 3.67 ú úú 3.56 ú úú 2.83 ú úú
(0.69) (0.37) (0.29)
var(e.Maths grade)
Constant 0.97 ú úú 0.91 ú úú 1.14 ú úú
(0.06) (0.04) (0.04)
var(Gender)
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Constant 0.24 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.63 ú úú 10.01 ú úú 9.71 ú úú
(0.54) (0.34) (0.31)
var(Locus of Control)
Constant 0.27 0.16 0.21ú
(0.26) (0.10) (0.11)
cov(Gender, Year of
birth)
Constant 0.00 0.03 0.10 ú ú
(0.08) (0.06) (0.05)
cov(Gender, Locus of
Control)
Constant 0.01 0.02 0.03 ú ú
(0.02) (0.01) (0.01)
cov(Year of birth,
Locus of Control)
Constant ≠0.22ú ≠0.26 ú úú ≠0.32 ú úú
(0.12) (0.09) (0.08)
N 596 1045 1293
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table R: SEM for Locus of Control on Openness to Experience 1‘not su cient’ to
6‘very good’, by level of secondary schooling
(1) (2) (3)
Lower Intermediate Upper
Maths grade Ω
Gender 0.16 0.09 ≠0.05
(0.10) (0.07) (0.07)
Year of birth 0.01 ≠0.01 0.00
(0.02) (0.01) (0.01)
Openness ≠0.06 ≠0.01 ≠0.07
(0.05) (0.09) (0.07)
Constant ≠22.17 25.05 ≠1.79
(34.19) (23.20) (23.20)
kbf04 Ω
Openness 1.00 1.00 1.00
. . .
Constant 6.15 ú úú 6.61 ú úú 6.65 ú úú
(0.38) (0.17) (0.14)
kbf09 Ω
Openness 0.43 1.57ú 1.60 ú úú
(0.27) (0.87) (0.32)
Constant 3.79 ú úú 4.83 ú úú 5.55 ú úú
(0.30) (0.31) (0.21)
kbf14 Ω
Openness 0.41 1.27 ú úú 1.64 ú úú
(0.28) (0.34) (0.25)
Constant 7.04 ú úú 7.24 ú úú 7.45 ú úú
(0.25) (0.21) (0.19)
mean(Gender)
Constant 0.59 ú úú 0.49 ú úú 0.47 ú úú
(0.02) (0.02) (0.02)
mean(Year of birth)
Constant 1987.96 ú úú 1988.17 ú úú 1988.46 ú úú
(0.16) (0.12) (0.10)
var(e.kbf04)
Constant 0.53 3.44 ú úú 3.13 ú úú
(3.21) (0.44) (0.32)
var(e.kbf09)
Constant 8.04 ú úú 6.45 ú úú 6.18 ú úú
(0.89) (1.27) (0.73)
var(e.kbf14)
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Constant 5.45 ú úú 4.14 ú úú 2.93 ú úú
(0.75) (0.68) (0.58)
var(e.Maths grade)
Constant 0.97 ú úú 0.93 ú úú 1.14 ú úú
(0.06) (0.04) (0.04)
var(Gender)
Constant 0.24 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.67 ú úú 10.03 ú úú 9.71 ú úú
(0.54) (0.34) (0.31)
var(Openness)
Constant 5.04 0.82ú 1.08 ú úú
(3.29) (0.44) (0.27)
cov(Gender, Year of
birth)
Constant ≠0.00 0.03 0.10 ú ú
(0.08) (0.06) (0.05)
cov(Gender,
Openness)
Constant ≠0.07 ≠0.06 ≠0.11 ú úú
(0.11) (0.05) (0.03)
cov(Year of birth,
Openness)
Constant 0.98 ≠0.50 ≠0.33
(1.01) (0.42) (0.34)
N 596 1045 1293
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table S: SEM for Conscientiousness on maths grades 1‘not su cient’ to 6‘very good’,
by level of secondary schooling
(1) (2) (3)
Lower Intermediate Upper
Maths grade Ω
Gender 0.18ú 0.16 ú ú 0.10
(0.10) (0.08) (0.07)
Year of birth 0.01 ≠0.02 0.01
(0.02) (0.01) (0.02)
Conscientiousness 0.02 0.13 ú úú 0.19 ú úú
(0.04) (0.04) (0.03)
Constant ≠8.17 44.45ú ≠8.81
(32.39) (26.90) (30.45)
kbf01 Ω
Conscientiousness 1.00 1.00 1.00
. . .
Constant 6.83 ú úú 6.90 ú úú 6.95 ú úú
(0.37) (0.24) (0.20)
kbf07 Ω
Conscientiousness 0.55 ú úú 0.74 ú úú 0.84 ú úú
(0.20) (0.13) (0.09)
Constant 5.22 ú úú 4.92 ú úú 4.87 ú úú
(0.29) (0.21) (0.20)
kbf11 Ω
Conscientiousness 0.65 ú úú 0.79 ú úú 0.73 ú úú
(0.23) (0.11) (0.05)
Constant 6.62 ú úú 6.92 ú úú 7.18 ú úú
(0.31) (0.20) (0.15)
mean(Gender)
Constant 0.59 ú úú 0.49 ú úú 0.47 ú úú
(0.02) (0.02) (0.02)
mean(Year of birth)
Constant 1987.96 ú úú 1988.17 ú úú 1988.46 ú úú
(0.16) (0.12) (0.10)
var(e.kbf01)
Constant 1.21 1.94 ú úú 1.48 ú úú
(1.40) (0.40) (0.30)
var(e.kbf07)
Constant 7.07 ú úú 6.14 ú úú 6.33 ú úú
(0.71) (0.49) (0.42)
var(e.kbf11)
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Constant 3.17 ú úú 1.81 ú úú 1.79 ú úú
(0.76) (0.30) (0.20)
var(e.Maths grade)
Constant 0.98 ú úú 0.88 ú úú 1.00 ú úú
(0.06) (0.05) (0.05)
var(Gender)
Constant 0.24 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.68 ú úú 10.03 ú úú 9.71 ú úú
(0.54) (0.34) (0.31)
var(Conscientiousness)
Constant 4.16 ú úú 2.87 ú úú 3.82 ú úú
(1.42) (0.52) (0.44)
cov(Gender, Year of
birth)
Constant ≠0.00 0.03 0.10 ú ú
(0.08) (0.06) (0.05)
cov(Gender,
Conscientiousness)
Constant ≠0.00 ≠0.12 ú ú ≠0.16 ú úú
(0.09) (0.05) (0.05)
cov(Year of birth,
Conscientiousness)
Constant 0.61 0.77 ≠0.13
(1.07) (0.61) (0.57)
N 596 1045 1293
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table T: SEM for Extraversion on maths grades 1‘not su cient’ to 6‘very good’, by
level of secondary schooling
(1) (2) (3)
Lower Intermediate Upper
Maths grade Ω
Gender 0.13 0.08 ≠0.04
(0.11) (0.07) (0.07)
Year of birth 0.02 ≠0.01 0.00
(0.02) (0.01) (0.01)
Extraversion ≠0.11 ú ú ≠0.02 ≠0.07 ú ú
(0.05) (0.03) (0.03)
Constant ≠37.29 24.50 0.33
(38.92) (21.88) (23.42)
kbf02 Ω
Extraversion 1.00 1.00 1.00
. . .
Constant 6.76 ú úú 7.17 ú úú 7.37 ú úú
(0.42) (0.23) (0.21)
kbf08 Ω
Extraversion 0.77 ú úú 0.71 ú úú 0.97 ú úú
(0.17) (0.11) (0.08)
Constant 6.49 ú úú 7.00 ú úú 7.17 ú úú
(0.35) (0.19) (0.20)
kbf12 Ω
Extraversion 0.70 ú úú 0.67 ú úú 0.96 ú úú
(0.19) (0.11) (0.08)
Constant 5.17 ú úú 5.34 ú úú 5.49 ú úú
(0.34) (0.20) (0.21)
mean(Gender)
Constant 0.58 ú úú 0.49 ú úú 0.47 ú úú
(0.02) (0.02) (0.02)
mean(Year of birth)
Constant 1987.97 ú úú 1988.17 ú úú 1988.46 ú úú
(0.16) (0.12) (0.10)
var(e.kbf02)
Constant 2.32 ú ú 0.86 1.87 ú úú
(1.03) (0.57) (0.30)
var(e.kbf08)
Constant 3.78 ú úú 3.13 ú úú 1.96 ú úú
(1.00) (0.45) (0.28)
var(e.kbf12)
213
Constant 7.07 ú úú 6.10 ú úú 4.84 ú úú
(0.85) (0.50) (0.40)
var(e.Maths grade)
Constant 0.92 ú úú 0.93 ú úú 1.12 ú úú
(0.07) (0.04) (0.04)
var(Gender)
Constant 0.24 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.72 ú úú 10.05 ú úú 9.71 ú úú
(0.53) (0.34) (0.31)
var(Extraversion)
Constant 4.36 ú úú 4.08 ú úú 3.90 ú úú
(1.18) (0.65) (0.45)
cov(Gender, Year of
birth)
Constant ≠0.00 0.03 0.10 ú ú
(0.08) (0.06) (0.05)
cov(Gender,
Extraversion)
Constant ≠0.13 ≠0.20 ú úú ≠0.05
(0.09) (0.06) (0.06)
cov(Year of birth,
Extraversion)
Constant 1.07 ≠0.25 ≠0.45
(1.04) (0.67) (0.62)
N 596 1045 1293
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
214
Table U: SEM for Agreeableness on maths grades 1‘not su cient’ to 6‘very good’, by
level of secondary schooling
(1) (2) (3)
Lower Intermediate Upper
Maths grade Ω
Gender 0.21 ú ú 0.11 ≠0.02
(0.10) (0.07) (0.07)
Year of birth 0.01 ≠0.01 0.01
(0.02) (0.01) (0.01)
Agreeableness 0.07 0.04 0.03
(0.07) (0.06) (0.06)
Constant ≠15.98 24.90 ≠6.43
(34.61) (22.07) (22.20)
kbf03 Ω
Agreeableness 1.00 1.00 1.00
. . .
Constant 5.77 ú úú 5.89 ú úú 6.16 ú úú
(0.39) (0.17) (0.13)
kbf06 Ω
Agreeableness 0.69 ú úú 0.94 ú úú 1.00 ú úú
(0.17) (0.17) (0.19)
Constant 7.77 ú úú 7.75 ú úú 7.85 ú úú
(0.28) (0.13) (0.11)
kbf13 Ω
Agreeableness 0.94 ú úú 2.15 ú úú 2.12 ú úú
(0.33) (0.46) (0.66)
Constant 7.98 ú úú 7.81 ú úú 7.95 ú úú
(0.32) (0.19) (0.16)
mean(Gender)
Constant 0.59 ú úú 0.49 ú úú 0.47 ú úú
(0.02) (0.02) (0.02)
mean(Year of birth)
Constant 1987.96 ú úú 1988.17 ú úú 1988.46 ú úú
(0.16) (0.12) (0.10)
var(e.kbf03)
Constant 6.46 ú úú 6.11 ú úú 5.75 ú úú
(1.03) (0.44) (0.38)
var(e.kbf06)
Constant 3.83 ú úú 3.31 ú úú 2.76 ú úú
(0.57) (0.32) (0.27)
var(e.kbf13)
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Constant 1.79 ú ú ≠0.00 0.29
(0.79) (0.83) (0.76)
var(e.Maths grade)
Constant 0.97 ú úú 0.93 ú úú 1.14 ú úú
(0.06) (0.04) (0.04)
var(Gender)
Constant 0.24 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.68 ú úú 10.02 ú úú 9.71 ú úú
(0.54) (0.34) (0.31)
var(Agreeableness)
Constant 2.56 ú ú 0.76 ú úú 0.64 ú ú
(1.11) (0.21) (0.26)
cov(Gender, Year of
birth)
Constant ≠0.00 0.10 ú ú
(0.08) (0.05)
cov(Gender,
Agreeableness)
Constant ≠0.11 ≠0.08 ú úú ≠0.06 ú ú
(0.09) (0.02) (0.03)
cov(Year of birth,
Agreeableness)
Constant ≠0.34 0.13 ≠0.04
(1.01) (0.26) (0.24)
cov(Gender, Year of
birth)
Constant ≠0.00
(0.08)
N 596 1045 1293
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table V: SEM for Neuroticism on maths grades 1‘not su cient’ to 6‘very good’, by
level of secondary schooling
(1) (2) (3)
Lower Intermediate Upper
Maths grade Ω
Gender 0.22 ú ú 0.03 ≠0.06
(0.11) (0.08) (0.08)
Year of birth 0.02 ≠0.00 0.00
(0.03) (0.01) (0.01)
Neuroticism 0.06 ≠0.10 ú ú ≠0.04
(0.09) (0.05) (0.05)
Constant ≠43.31 11.82 ≠5.02
(62.31) (24.33) (22.48)
kbf05 Ω
Neuroticism 1.00 1.00 1.00
. . .
Constant 6.47 ú úú 5.57 ú úú 5.81 ú úú
(0.47) (0.24) (0.19)
kbf10 Ω
Neuroticism 1.18 ú úú 1.30 ú úú 1.18 ú úú
(0.45) (0.29) (0.21)
Constant 6.13 ú úú 4.69 ú úú 4.80 ú úú
(0.48) (0.29) (0.21)
kbf15 Ω
Neuroticism 0.68 ú ú 0.76 ú úú 0.78 ú úú
(0.32) (0.19) (0.14)
Constant 4.70 ú úú 3.75 ú úú 4.03 ú úú
(0.43) (0.18) (0.16)
mean(Gender)
Constant 0.58 ú úú 0.49 ú úú 0.47 ú úú
(0.02) (0.02) (0.02)
mean(Year of birth)
Constant 1987.96 ú úú 1988.17 ú úú 1988.46 ú úú
(0.16) (0.12) (0.10)
var(e.kbf05)
Constant 6.62 ú úú 5.86 ú úú 5.22 ú úú
(1.04) (0.66) (0.58)
var(e.kbf10)
Constant 5.81 ú úú 4.55 ú úú 3.90 ú úú
(1.37) (0.86) (0.62)
var(e.kbf15)
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Constant 5.35 ú úú 4.33 ú úú 4.15 ú úú
(0.66) (0.45) (0.34)
var(e.Maths grade)
Constant 0.97 ú úú 0.91 ú úú 1.14 ú úú
(0.06) (0.05) (0.04)
var(Gender)
Constant 0.24 ú úú 0.25 ú úú 0.25 ú úú
(0.00) (0.00) (0.00)
var(Year of birth)
Constant 9.70 ú úú 10.03 ú úú 9.71 ú úú
(0.53) (0.34) (0.31)
var(Neuroticism)
Constant 2.57ú 2.12 ú úú 2.34 ú úú
(1.33) (0.62) (0.56)
cov(Gender, Year of
birth)
Constant ≠0.00 0.03 0.10 ú ú
(0.08) (0.06) (0.05)
cov(Gender,
Neuroticism)
Constant ≠0.12 ≠0.17 ú ú ≠0.23 ú úú
(0.11) (0.07) (0.06)
cov(Year of birth,
Neuroticism)
Constant ≠2.42 ú ú 0.61 ≠0.24
(1.11) (0.60) (0.54)
N 596 1045 1293
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table W: Cross-Lagged Auto-Regressive SEM (MLMV) for Openness and income, full
table
1
Income 2004 Ω
Years of Education 0.06 ú úú
(0.00)
Gender (1=female) ≠0.38 ú úú
(0.02)
Age 0.00 ú úú
(0.00)
Constant 7.15 ú úú
(0.06)
Income 2006-2008 Ω
Income 2004 0.92 ú úú
(0.01)
Openness 2005 ≠0.00
(0.01)
Constant 0.59 ú úú
(0.10)
Income 2010-2012 Ω
Income 2006-2008 0.88 ú úú
(0.02)
Openness 2009 ≠0.00
(0.01)
Constant 0.99 ú úú
(0.13)
Years of Education Ω
Gender (1=female) ≠0.62 ú úú
(0.13)
Age 0.01 ú ú
(0.00)
Constant 15.00 ú úú
(0.28)
Openness 2005 Ω
Income 2004 0.03
(0.03)
Openness 2009 Ω
Income 2006-2008 0.01
(0.02)
Openness 2005 0.75 ú úú
(0.02)
219
Openness 2013 Ω
Income 2010-2012 ≠0.10 ú úú
(0.02)
Openness 2009 0.05 ú úú
(0.01)
o105
Openness 2005 1.00
.
Constant 4.52 ú úú
(0.21)
o205
Openness 2005 1.44 ú úú
(0.02)
Constant 3.71 ú úú
(0.30)
o305
Openness 2005 0.97 ú úú
(0.02)
Constant 4.62 ú úú
(0.21)
o109
Openness 2009 1.00
.
Constant 4.38 ú úú
(0.22)
o209
Openness 2009 1.22 ú úú
(0.02)
Constant 3.61 ú úú
(0.27)
o309
Openness 2009 0.83 ú úú
(0.02)
Constant 4.47 ú úú
(0.19)
g113
Openness 2013 1.00
.
Constant 6.99 ú úú
(0.14)
g213
Openness 2013 1.22 ú úú
(0.03)
Constant 6.59 ú úú
(0.18)
g313
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Openness 2013 0.56 ú úú
(0.02)
Constant 6.27 ú úú
(0.08)
mean(Gender (1=female))
Constant 1.45 ú úú
(0.01)
mean(Age)
Constant 43.56 ú úú
(0.14)
Error variances fixed to 1 for all endogenous variables
var(Gender (1=female))
Constant 0.26 ú úú
(0.00)
var(Age)
Constant 96.00 ú úú
(1.51)
cov(Gender (1=female),Age)
Constant ≠0.18 ú ú
(0.08)
N 4700
pseudo R2
GSOEP main questionnaire
Robust Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Table X: Cross-Lagged Auto-Regressive SEM (MLMV) for Conscientiousness and in-
come, full table
1
Income 2004 Ω
Years of Education 0.06 ú úú
(0.00)
Gender (1=female) ≠0.38 ú úú
(0.02)
Age 0.00 ú úú
(0.00)
Constant 7.15 ú úú
(0.06)
Income 2006-2008 Ω
Income 2004 0.92 ú úú
(0.01)
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Conscientiousness 2005 ≠0.02 ú úú
(0.01)
Constant 0.60 ú úú
(0.10)
Income 2010-2012 Ω
Income 2006-2008 0.88 ú úú
(0.02)
Conscientiousness 2009 ≠0.02 ú úú
(0.01)
Constant 0.99 ú úú
(0.13)
Years of Education Ω
Gender (1=female) ≠0.62 ú úú
(0.13)
Age 0.01 ú ú
(0.00)
Constant 15.00 ú úú
(0.28)
Conscientiousness 2005 Ω
Income 2004 ≠0.12 ú úú
(0.02)
Conscientiousness 2009 Ω
Income 2006-2008 ≠0.01
(0.02)
Conscientiousness 2005 0.63 ú úú
(0.02)
Conscientiousness 2013 Ω
Income 2010-2012 ≠0.02
(0.02)
Conscientiousness 2009 0.56 ú úú
(0.02)
g105
Conscientiousness 2005 1.00
.
Constant 7.22 ú úú
(0.19)
g205
Conscientiousness 2005 1.25 ú úú
(0.03)
Constant 6.93 ú úú
(0.23)
g305
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Conscientiousness 2005 0.56 ú úú
(0.02)
Constant 6.41 ú úú
(0.11)
g109
Conscientiousness 2009 1.00
.
Constant 6.89 ú úú
(0.18)
g209
Conscientiousness 2009 1.02 ú úú
(0.03)
Constant 6.33 ú úú
(0.19)
g309
Conscientiousness 2009 0.55 ú úú
(0.02)
Constant 6.23 ú úú
(0.10)
g113
Conscientiousness 2013 1.00
.
Constant 6.75 ú úú
(0.15)
g213
Conscientiousness 2013 1.31 ú úú
(0.11)
Constant 6.35 ú úú
(0.22)
g313
Conscientiousness 2013 0.98 ú úú
(0.03)
Constant 6.35 ú úú
(0.15)
mean(Gender (1=female))
Constant 1.45 ú úú
(0.01)
mean(Age)
Constant 43.56 ú úú
(0.14)
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Error variances fixed to 1 for all endogenous variables
var(e.g113)
Constant 0.51 ú úú
(0.04)
var(e.g213)
Constant 1.57 ú úú
(0.07)
var(e.g313)
Constant 0.73 ú úú
(0.04)
var(e.Conscientiousness 2013)
Constant 0.10 ú úú
(0.03)
var(Gender (1=female))
Constant 0.26 ú úú
(0.00)
var(Age)
Constant 96.00 ú úú
(1.51)
cov(Gender (1=female),Age)
Constant ≠0.18 ú ú
(0.08)
N 4700
pseudo R2
GSOEP main questionnaire
Robust Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Table Y: Cross-Lagged Auto-Regressive SEM (MLMV) for Extraversion and income,
full table
1
Income 2004 Ω
Years of Education 0.06 ú úú
(0.00)
Gender (1=female) ≠0.38 ú úú
(0.02)
Age 0.00 ú úú
(0.00)
Constant 7.15 ú úú
(0.06)
Income 2006-2008 Ω
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Income 2004 0.92 ú úú
(0.01)
Extraversion 2005 Ω 0.00
(0.01)
Constant 0.60 ú úú
(0.10)
Income 2010-2012
Income 2006-2008 0.88 ú úú
(0.02)
Extraversion 2009 0.00
(0.00)
Constant 0.99 ú úú
(0.13)
Years of Education Ω
Gender (1=female) ≠0.62 ú úú
(0.13)
Age 0.01 ú ú
(0.00)
Constant 15.00 ú úú
(0.28)
Extraversion 2005 Ω
Income 2004 ≠0.08 ú úú
(0.03)
Extraversion 2009 Ω
Income 2006-2008 ≠0.05 ú ú
(0.02)
Extraversion 2005 0.92 ú úú
(0.02)
Extraversion 2013 Ω
Income 2010-2012 ≠0.02
(0.02)
Extraversion 2009 0.69 ú úú
(0.01)
e105
Extraversion 2005 1.00
.
Constant 6.15 ú úú
(0.22)
e205
Extraversion 2005 1.05 ú úú
(0.02)
Constant 5.71 ú úú
(0.23)
e305
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Extraversion 2005 1.11 ú úú
(0.03)
Constant 4.62 ú úú
(0.25)
e109
Extraversion 2009 1.00
.
Constant 6.32 ú úú
(0.25)
e209
Extraversion 2009 0.84 ú úú
(0.01)
Constant 5.72 ú úú
(0.21)
e309
Extraversion 2009 0.78 ú úú
(0.02)
Constant 4.65 ú úú
(0.20)
e113
Extraversion 2013 1.00
.
Constant 6.30 ú úú
(0.20)
e213
Extraversion 2013 1.09 ú úú
(0.02)
Constant 5.95 ú úú
(0.22)
e313
Extraversion 2013 1.07 ú úú
(0.03)
Constant 4.71 ú úú
(0.22)
mean(Gender (1=female))
Constant 1.45 ú úú
(0.01)
mean(Age)
Constant 43.56 ú úú
(0.14)
Error variances fixed to 1 for all endogenous variables
var(e.ex 2013)
Constant 0.10 ú úú
(0.02)
var(Gender (1=female))
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Constant 0.26 ú úú
(0.00)
var(Age)
Constant 96.00 ú úú
(1.51)
cov(Gender (1=female),Age)
Constant ≠0.18 ú ú
(0.08)
N 4700
pseudo R2
GSOEP main questionnaire
Robust Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Table Z: Cross-Lagged Auto-Regressive SEM (MLMV) for Agreeableness and income,
full table
1
Income 2004 Ω
Years of Education 0.06 ú úú
(0.00)
Gender (1=female) ≠0.38 ú úú
(0.02)
Age 0.00 ú úú
(0.00)
Constant 7.15 ú úú
(0.06)
Income 2006-2008 Ω
Income 2004 0.92 ú úú
(0.01)
Agreeableness 2005 ≠0.01ú
(0.00)
Constant 0.60 ú úú
(0.10)
Income 2010-2012 Ω
Income 2006-2008 0.87 ú úú
(0.02)
Agreeableness 2009 ≠0.02 ú úú
(0.00)
Constant 0.98 ú úú
(0.13)
Years of Education Ω
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Gender (1=female) ≠0.62 ú úú
(0.13)
Age 0.01 ú ú
(0.00)
Constant 15.00 ú úú
(0.28)
Agreeableness 2005 Ω
Income 2004 ≠0.27 ú úú
(0.04)
Agreeableness 2009 Ω
Income 2006-2008 ≠0.06ú
(0.03)
Agreeableness 2005 0.88 ú úú
(0.02)
Agreeableness 2013 Ω
Income 2010-2012 ≠0.06 ú ú
(0.03)
Agreeableness 2009 0.70 ú úú
(0.01)
s105
Agreeableness 2005 1.00
.
Constant 6.98 ú úú
(0.30)
s205
Agreeableness 2005 0.49 ú úú
(0.03)
Constant 6.48 ú úú
(0.15)
s305
Agreeableness 2005 0.53 ú úú
(0.02)
Constant 6.85 ú úú
(0.16)
s109
Agreeableness 2009 1.00
.
Constant 7.00 ú úú
(0.30)
s209
Agreeableness 2009 0.37 ú úú
(0.02)
Constant 6.19 ú úú
(0.12)
s309
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Agreeableness 2009 0.43 ú úú
(0.01)
Constant 6.63 ú úú
(0.14)
s113
agr 2013 1.00
.
Constant 6.88 ú úú
(0.28)
s213
agr 2013 0.36 ú úú
(0.02)
Constant 6.11 ú úú
(0.11)
s313
agr 2013 0.40 ú úú
(0.01)
Constant 6.54 ú úú
(0.12)
mean(Gender (1=female))
Constant 1.45 ú úú
(0.01)
mean(Age)
Constant 43.56 ú úú
(0.14)
Error variances fixed to 1 for all endogenous variables
var(Gender (1=female))
Constant 0.26 ú úú
(0.00)
var(Age)
Constant 96.00 ú úú
(1.51)
cov(Gender (1=female),Age)
Constant ≠0.18 ú ú
(0.08)
N 4700
pseudo R2
GSOEP main questionnaire
Robust Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
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Table : Cross-Lagged Auto-Regressive SEM (MLMV) for Neuroticism and income, full
table
1
Income 2004 Ω
Years of Education 0.06 ú úú
(0.00)
Gender (1=female) ≠0.38 ú úú
(0.02)
Age 0.00 ú úú
(0.00)
Constant 7.15 ú úú
(0.06)
Income 2006-2008 Ω
Income 2004 0.92 ú úú
(0.01)
Neuroticism 2005 ≠0.02 ú úú
(0.01)
Constant 0.59 ú úú
(0.10)
Income 2010-2012 Ω
Income 2006-2008 0.87 ú úú
(0.02)
Neuroticism 2009 ≠0.01 ú ú
(0.00)
Constant 0.99 ú úú
(0.13)
Years of Education Ω
Gender (1=female) ≠0.62 ú úú
(0.13)
Age 0.01 ú ú
(0.00)
Constant 15.00 ú úú
(0.28)
Neuroticism 2005 Ω
Income 2004 ≠0.33 ú úú
(0.03)
Neuroticism 2009 Ω
Income 2006-2008 ≠0.12 ú úú
(0.03)
Neuroticism 2005 0.84 ú úú
(0.02)
Neuroticism 2013 Ω
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Income 2010-2012 ≠0.05
(0.04)
Neuroticism 2009 Ω 1.08 ú úú
(0.05)
n105
Neuroticism 2005 1.00
.
Constant 7.18 ú úú
(0.24)
n205
Neuroticism 2005 1.23 ú úú
(0.02)
Constant 6.67 ú úú
(0.29)
n305
Neuroticism 2005 0.87 ú úú
(0.02)
Constant 5.58 ú úú
(0.21)
n109
Neuroticism 2009 1.00
.
Constant 7.38 ú úú
(0.27)
n209
Neuroticism 2009 0.94 ú úú
(0.02)
Constant 6.43 ú úú
(0.25)
n309
Neuroticism 2009 0.68 ú úú
(0.02)
Constant 5.57 ú úú
(0.19)
n113
Neuroticism 2013 0.61 ú úú
(0.02)
Constant 6.42 ú úú
(0.24)
n213
Neuroticism 2013 0.72 ú úú
(0.02)
Constant 6.25 ú úú
(0.27)
n313
Neuroticism 2013 0.49 ú úú
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(0.02)
Constant 5.20 ú úú
(0.19)
mean(Gender (1=female))
Constant 1.45 ú úú
(0.01)
mean(Age)
Constant 43.56 ú úú
(0.14)
Error variances fixed to 1 for all endogenous variables
var(Gender (1=female))
Constant 0.26 ú úú
(0.00)
var(Age)
Constant 96.00 ú úú
(1.51)
cov(Gender (1=female),Age)
Constant ≠0.18 ú ú
(0.08)
N 4700
pseudo R2
GSOEP main questionnaire
Robust Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Table : Cross-Lagged Auto-Regressive SEM (MLMV) for Neuroticism and income, full
table
1
Income 2004 Ω
Years of Education 0.06 ú úú
(0.00)
Gender (1=female) ≠0.38 ú úú
(0.02)
Age 0.00 ú úú
(0.00)
Constant 7.15 ú úú
(0.06)
Income 2006-2009 Ω
Income 2004 0.90 ú úú
(0.01)
Locus of Control 2005 0.03 ú úú
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(0.01)
Constant 0.72 ú úú
(0.10)
Income 2011-2012 Ω
Income 2006-2009 0.83 ú úú
(0.04)
Locus of Control 2010 0.03 ú úú
(0.01)
Constant 1.35 ú úú
(0.32)
Years of Education Ω
Gender (1=female) ≠0.62 ú úú
(0.13)
Age 0.01 ú ú
(0.00)
Constant 15.00 ú úú
(0.28)
Locus of Control 2005 Ω
Income 2004 0.28 ú úú
(0.02)
Locus of Control 2010 Ω
Income 2006-2009 0.09 ú úú
(0.02)
Locus of Control 2005 0.58 ú úú
(0.02)
loc105
Locus of Control 2005 1.00
.
Constant 3.42 ú úú
(0.18)
loc205
Locus of Control 2005 0.96 ú úú
(0.04)
Constant 2.58 ú úú
(0.19)
loc305
Locus of Control 2005 1.22 ú úú
(0.03)
Constant 2.30 ú úú
(0.22)
loc405
Locus of Control 2005 0.05 ú ú
(0.02)
Constant 5.93 ú úú
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(0.05)
loc505
Locus of Control 2005 1.08 ú úú
(0.03)
Constant 2.42 ú úú
(0.20)
loc605
Locus of Control 2005 0.76 ú úú
(0.03)
Constant 1.88 ú úú
(0.16)
loc705
Locus of Control 2005 0.19 ú úú
(0.03)
Constant 2.67 ú úú
(0.08)
loc805
Locus of Control 2005 1.03 ú úú
(0.02)
Constant 3.26 ú úú
(0.19)
loc905
Locus of Control 2005 1.18 ú úú
(0.03)
Constant 2.28 ú úú
(0.22)
loc110
Locus of Control 2010 1.00
.
Constant 3.47 ú úú
(0.19)
loc210
Locus of Control 2010 0.85 ú úú
(0.03)
Constant 3.03 ú úú
(0.17)
loc310
Locus of Control 2010 1.10 ú úú
(0.02)
Constant 2.66 ú úú
(0.21)
loc410
Locus of Control 2010 0.05 ú ú
(0.02)
Constant 5.78 ú úú
(0.05)
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loc510
Locus of Control 2010 0.93 ú úú
(0.03)
Constant 3.07 ú úú
(0.18)
loc610
Locus of Control 2010 0.62 ú úú
(0.03)
Constant 2.29 ú úú
(0.13)
loc710
Locus of Control 2010 0.19 ú úú
(0.03)
Constant 2.92 ú úú
(0.07)
loc810
Locus of Control 2010 0.95 ú úú
(0.02)
Constant 3.52 ú úú
(0.18)
loc910
Locus of Control 2010 1.12 ú úú
(0.03)
Constant 2.55 ú úú
(0.21)
mean(Gender (1=female))
Constant 1.45 ú úú
(0.01)
mean(Age)
Constant 43.56 ú úú
(0.14)
Error variances fixed to 1 for all endogenous variables
cov(Gender (1=female),Age)
Constant ≠0.18 ú ú
(0.08)
N 4700
pseudo R2
GSOEP main questionnaire
Robust Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Table : SEM for the mediation by supportive parenting of the relationship between
children’s and parent’s Locus of Control
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Locus of Control
Supportive parenting Ω
Parental Locus of Control 0.22 ú úú
(0.04)
Children’s Locus of Control Ω
Supportive parenting 0.11 ú úú
(0.02)
Parental Locus of Control 0.16 ú úú
(0.03)
pl01 Ω
Parental Locus of Control 1.00
.
Constant 7.27 ú úú
(0.04)
pl03 Ω
Parental Locus of Control 1.41 ú úú
(0.14)
Constant 5.74 ú úú
(0.05)
pl04 Ω
Parental Locus of Control 0.03
(0.07)
Constant 4.11 ú úú
(0.05)
pl05 Ω
Parental Locus of Control 0.23 ú úú
(0.05)
Constant 8.41 ú úú
(0.03)
pl06 Ω
Parental Locus of Control 1.23 ú úú
(0.13)
Constant 6.13 ú úú
(0.05)
pl07 Ω
Parental Locus of Control 0.80 ú úú
(0.10)
Constant 4.07 ú úú
(0.05)
pl08 Ω
Parental Locus of Control 0.02
(0.07)
Constant 3.55 ú úú
(0.04)
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pl09 Ω
Parental Locus of Control 1.87 ú úú
(0.13)
Constant 7.21 ú úú
(0.05)
psp01 Ω
Supportive parenting 1.00
.
Constant 6.27 ú úú
(0.04)
psp02 Ω
Supportive parenting 0.42 ú úú
(0.04)
Constant 5.30 ú úú
(0.05)
psp03 Ω
Supportive parenting 1.19 ú úú
(0.05)
Constant 6.43 ú úú
(0.05)
psp05 Ω
Supportive parenting 1.29 ú úú
(0.05)
Constant 6.17 ú úú
(0.05)
psp04 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.11 ú úú
(0.04)
psp06 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 7.51 ú úú
(0.05)
psp07 Ω
Supportive parenting 1.29 ú úú
(0.05)
Constant 5.86 ú úú
(0.05)
psp08 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 6.11 ú úú
(0.05)
psp09 Ω
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Supportive parenting 1.24 ú úú
(0.04)
Constant 7.57 ú úú
(0.05)
kl01 Ω
Children’s Locus of Control 1.00
.
Constant 7.81 ú úú
(0.05)
kl03 Ω
Children’s Locus of Control 1.83 ú úú
(0.27)
Constant 6.48 ú úú
(0.05)
kl04 Ω
Children’s Locus of Control 2.58 ú úú
(0.34)
Constant 6.90 ú úú
(0.05)
kl05 Ω
Children’s Locus of Control ≠0.00
(0.13)
Constant 7.72 ú úú
(0.05)
kl06 Ω
Children’s Locus of Control 2.07 ú úú
(0.31)
Constant 6.20 ú úú
(0.05)
kl07 Ω
Children’s Locus of Control 1.44 ú úú
(0.24)
Constant 5.17 ú úú
(0.05)
kl08 Ω
Children’s Locus of Control 0.47 ú úú
(0.17)
Constant 4.11 ú úú
(0.05)
kl09 Ω
Children’s Locus of Control 2.36 ú úú
(0.28)
Constant 7.51 ú úú
(0.04)
var(e.pl01)
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Constant 3.48 ú úú
(0.15)
var(e.pl03)
Constant 4.68 ú úú
(0.21)
var(e.pl04)
Constant 5.77 ú úú
(0.15)
var(e.pl05)
Constant 2.39 ú úú
(0.11)
var(e.pl06)
Constant 4.15 ú úú
(0.16)
var(e.pl07)
Constant 4.10 ú úú
(0.14)
var(e.pl08)
Constant 3.57 ú úú
(0.11)
var(e.pl09)
Constant 2.01 ú úú
(0.22)
var(e.psp01)
Constant 3.05 ú úú
(0.10)
var(e.psp02)
Constant 5.01 ú úú
(0.14)
var(e.psp03)
Constant 4.71 ú úú
(0.16)
var(e.psp05)
Constant 3.24 ú úú
(0.13)
var(e.psp04)
Constant 2.08 ú úú
(0.08)
var(e.psp06)
Constant 2.33 ú úú
(0.10)
var(e.psp07)
Constant 3.79 ú úú
(0.13)
var(e.psp08)
Constant 3.61 ú úú
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(0.13)
var(e.psp09)
Constant 2.55 ú úú
(0.11)
var(e.kl01)
Constant 5.53 ú úú
(0.14)
var(e.kl03)
Constant 4.98 ú úú
(0.19)
var(e.kl04)
Constant 4.07 ú úú
(0.20)
var(e.kl05)
Constant 5.80 ú úú
(0.12)
var(e.kl06)
Constant 5.28 ú úú
(0.21)
var(e.kl07)
Constant 5.34 ú úú
(0.18)
var(e.kl08)
Constant 5.86 ú úú
(0.15)
var(e.kl09)
Constant 3.08 ú úú
(0.19)
var(e.Supportive parenting)
Constant 1.75 ú úú
(0.12)
var(e.Children’s Locus of Control)
Constant 0.29 ú úú
(0.07)
var(Parental Locus of Control)
Constant 0.84 ú úú
(0.11)
N 3407
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table : SEM for the mediation by supportive parenting of the relationship between
children’s and parent’s Openness to Experience
Openness
Supportive parenting Ω
Parental Openness 0.14 ú úú
(0.03)
(0.04)
Children’s Openness Ω
Supportive parenting 0.15 ú úú
Parental Openness 0.26 ú úú
(0.05)
pbf04 Ω
Parental Openness 1.00
.
Constant 5.97 ú úú
(0.04)
pbf09 Ω
Parental Openness 1.12 ú úú
(0.07)
Constant 5.10 ú úú
(0.05)
pbf14 Ω
Parental Openness 1.16 ú úú
(0.06)
Constant 6.14 ú úú
(0.04)
psp01 Ω
Supportive parenting 1.00
.
Constant 6.27 ú úú
(0.04)
psp02 Ω
Supportive parenting 0.43 ú úú
(0.04)
Constant 5.30 ú úú
(0.05)
psp03 Ω
Supportive parenting 1.18 ú úú
(0.05)
Constant 6.43 ú úú
(0.05)
psp05 Ω
Supportive parenting 1.28 ú úú
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(0.05)
Constant 6.18 ú úú
(0.05)
psp04 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.11 ú úú
(0.04)
psp06 Ω
Supportive parenting 1.26 ú úú
(0.05)
Constant 7.51 ú úú
(0.05)
psp07 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 5.86 ú úú
(0.05)
psp08 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 6.11 ú úú
(0.05)
psp09 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.57 ú úú
(0.05)
kbf04 Ω
Children’s Openness 1.00
.
Constant 6.48 ú úú
(0.06)
kbf09 Ω
Children’s Openness 1.27 ú úú
(0.16)
Constant 4.77 ú úú
(0.09)
kbf14 Ω
Children’s Openness 1.21 ú úú
(0.14)
Constant 7.12 ú úú
(0.07)
var(e.pbf04)
Constant 1.58 ú úú
(0.09)
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var(e.pbf09)
Constant 3.56 ú úú
(0.14)
var(e.pbf14)
Constant 1.63 ú úú
(0.11)
var(e.psp01)
Constant 3.03 ú úú
(0.10)
var(e.psp02)
Constant 5.00 ú úú
(0.14)
var(e.psp03)
Constant 4.71 ú úú
(0.16)
var(e.psp05)
Constant 3.24 ú úú
(0.13)
var(e.psp04)
Constant 2.07 ú úú
(0.08)
var(e.psp06)
Constant 2.38 ú úú
(0.10)
var(e.psp07)
Constant 3.79 ú úú
(0.13)
var(e.psp08)
Constant 3.59 ú úú
(0.13)
var(e.psp09)
Constant 2.55 ú úú
(0.11)
var(e.kbf04)
Constant 3.24 ú úú
(0.23)
var(e.kbf09)
Constant 7.08 ú úú
(0.41)
var(e.kbf14)
Constant 3.93 ú úú
(0.29)
var(e.Supportive parenting)
Constant 1.78 ú úú
(0.12)
var(e.Children’s Openness)
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Constant 1.20 ú úú
(0.20)
var(Parental Openness)
Constant 1.31 ú úú
(0.11)
N 3405
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table : SEM for the mediation by supportive parenting of the relationship between
children’s and parent’s Locus of Control
Conscientiousness
Supportive parenting Ω
Parental Conscientiousness 0.18 ú úú
(0.04)
Children’s Conscientiousness Ω
Supportive parenting 0.28 ú úú
(0.05)
Parental Conscientiousness 0.37 ú úú
(0.08)
pbf01 Ω
Parental Conscientiousness 1.00
.
Constant 8.75 ú úú
(0.02)
pbf07 Ω
Parental Conscientiousness 0.98 ú úú
(0.06)
Constant 8.14 ú úú
(0.03)
pbf11 Ω
Parental Conscientiousness 1.09 ú úú
(0.06)
Constant 8.04 ú úú
(0.03)
psp01 Ω
Supportive parenting 1.00
.
Constant 6.27 ú úú
(0.04)
psp02 Ω
Supportive parenting 0.42 ú úú
(0.04)
Constant 5.30 ú úú
(0.05)
psp03 Ω
Supportive parenting 1.18 ú úú
(0.05)
Constant 6.43 ú úú
(0.05)
psp05 Ω
Supportive parenting 1.28 ú úú
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(0.05)
Constant 6.18 ú úú
(0.05)
psp04 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.11 ú úú
(0.04)
psp06 Ω
Supportive parenting 1.26 ú úú
(0.05)
Constant 7.51 ú úú
(0.05)
psp07 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 5.86 ú úú
(0.05)
psp08 Ω
Supportive parenting 1.28 ú úú
(0.04)
Constant 6.11 ú úú
(0.05)
psp09 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.57 ú úú
(0.05)
kbf01 Ω
Children’s Conscientiousness 1.00
.
Constant 7.02 ú úú
(0.07)
kbf07 Ω
Children’s Conscientiousness 0.70 ú úú
(0.06)
Constant 5.10 ú úú
(0.09)
kbf11 Ω
Children’s Conscientiousness 0.70 ú úú
(0.05)
Constant 7.03 ú úú
(0.06)
var(e.pbf01)
Constant 0.55 ú úú
(0.05)
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var(e.pbf07)
Constant 2.09 ú úú
(0.09)
var(e.pbf11)
Constant 0.87 ú úú
(0.09)
var(e.psp01)
Constant 3.03 ú úú
(0.10)
var(e.psp02)
Constant 5.00 ú úú
(0.14)
var(e.psp03)
Constant 4.73 ú úú
(0.16)
var(e.psp05)
Constant 3.24 ú úú
(0.13)
var(e.psp04)
Constant 2.07 ú úú
(0.08)
var(e.psp06)
Constant 2.35 ú úú
(0.10)
var(e.psp07)
Constant 3.79 ú úú
(0.13)
var(e.psp08)
Constant 3.61 ú úú
(0.13)
var(e.psp09)
Constant 2.54 ú úú
(0.11)
var(e.kbf01)
Constant 1.45 ú úú
(0.27)
var(e.kbf07)
Constant 6.76 ú úú
(0.27)
var(e.kbf11)
Constant 2.27 ú úú
(0.18)
var(e.Supportive parenting)
Constant 1.78 ú úú
(0.12)
var(e.Children’s Conscientiousness)
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Constant 3.34 ú úú
(0.33)
var(Parental Conscientiousness)
Constant 0.81 ú úú
(0.07)
N 3405
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table : SEM for the mediation by supportive parenting of the relationship between
children’s and parent’s Extraversion
Extraversion
Supportive parenting Ω
Parental Extraversion 0.07 ú ú
(0.03)
Children’s Extraversion Ω
Supportive parenting 0.20 ú úú
(0.05)
Parental Extraversion 0.38 ú úú
(0.06)
pbf02 Ω
Parental Extraversion 1.00
.
Constant 7.53 ú úú
(0.03)
pbf08 Ω
Parental Extraversion 1.10 ú úú
(0.07)
Constant 6.78 ú úú
(0.04)
pbf12 Ω
Parental Extraversion 0.60 ú úú
(0.05)
Constant 4.99 ú úú
(0.04)
psp01 Ω
Supportive parenting 1.00
.
Constant 6.27 ú úú
(0.04)
psp02 Ω
Supportive parenting 0.43 ú úú
(0.04)
Constant 5.30 ú úú
(0.05)
psp03 Ω
Supportive parenting 1.18 ú úú
(0.05)
Constant 6.43 ú úú
(0.05)
psp05 Ω
Supportive parenting 1.29 ú úú
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(0.05)
Constant 6.18 ú úú
(0.05)
psp04 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.11 ú úú
(0.04)
psp06 Ω
Supportive parenting 1.26 ú úú
(0.05)
Constant 7.51 ú úú
(0.05)
psp07 Ω
Supportive parenting 1.29 ú úú
(0.05)
Constant 5.86 ú úú
(0.05)
psp08 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 6.11 ú úú
(0.05)
psp09 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.57 ú úú
(0.05)
kbf02 Ω
Children’s Extraversion 1.00
.
Constant 7.15 ú úú
(0.07)
kbf08 Ω
Children’s Extraversion 0.90 ú úú
(0.06)
Constant 6.95 ú úú
(0.07)
kbf12 Ω
Children’s Extraversion 0.85 ú úú
(0.05)
Constant 5.33 ú úú
(0.09)
var(e.pbf02)
Constant 0.87 ú úú
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(0.10)
var(e.pbf08)
Constant 1.29 ú úú
(0.12)
var(e.pbf12)
Constant 3.20 ú úú
(0.10)
var(e.psp01)
Constant 3.04 ú úú
(0.10)
var(e.psp02)
Constant 4.99 ú úú
(0.14)
var(e.psp03)
Constant 4.72 ú úú
(0.16)
var(e.psp05)
Constant 3.22 ú úú
(0.13)
var(e.psp04)
Constant 2.07 ú úú
(0.08)
var(e.psp06)
Constant 2.37 ú úú
(0.10)
var(e.psp07)
Constant 3.78 ú úú
(0.13)
var(e.psp08)
Constant 3.61 ú úú
(0.13)
var(e.psp09)
Constant 2.56 ú úú
(0.11)
var(e.kbf02)
Constant 1.86 ú úú
(0.23)
var(e.kbf08)
Constant 2.62 ú úú
(0.26)
var(e.kbf12)
Constant 5.66 ú úú
(0.28)
var(e.Supportive parenting)
Constant 1.80 ú úú
(0.12)
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var(e.Children’s Extraversion)
Constant 3.52 ú úú
(0.29)
var(Parental Extraversion)
Constant 1.59 ú úú
(0.11)
N 3405
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table : SEM for the mediation by supportive parenting of the relationship between
children’s and parent’s Agreeableness
Agreeableness
Supportive parenting Ω
Parental Agreeableness 0.16 ú úú
(0.04)
Children’s Agreeableness Ω
Supportive parenting 0.21 ú úú
(0.04)
Parental Agreeableness 0.22 ú úú
(0.06)
pbf03 Ω
Parental Agreeableness 1.00
.
Constant 6.66 ú úú
(0.04)
pbf06 Ω
Parental Agreeableness 0.76 ú úú
(0.05)
Constant 7.49 ú úú
(0.03)
pbf13 Ω
Parental Agreeableness 1.20 ú úú
(0.11)
Constant 7.92 ú úú
(0.03)
psp01 Ω
Supportive parenting 1.00
.
Constant 6.27 ú úú
(0.04)
psp02 Ω
Supportive parenting 0.42 ú úú
(0.04)
Constant 5.30 ú úú
(0.05)
psp03 Ω
Supportive parenting 1.18 ú úú
(0.05)
Constant 6.43 ú úú
(0.05)
psp05 Ω
Supportive parenting 1.28 ú úú
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(0.05)
Constant 6.18 ú úú
(0.05)
psp04 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.11 ú úú
(0.04)
psp06 Ω
Supportive parenting 1.27 ú úú
(0.05)
Constant 7.51 ú úú
(0.05)
psp07 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 5.86 ú úú
(0.05)
psp08 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 6.11 ú úú
(0.05)
psp09 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.57 ú úú
(0.05)
kbf03 Ω
Children’s Agreeableness 1.00
.
Constant 5.98 ú úú
(0.08)
kbf06 Ω
Children’s Agreeableness 0.85 ú úú
(0.10)
Constant 7.77 ú úú
(0.06)
kbf13 Ω
Children’s Agreeableness 1.41 ú úú
(0.20)
Constant 7.92 ú úú
(0.05)
var(e.pbf03)
Constant 3.14 ú úú
(0.14)
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var(e.pbf06)
Constant 2.01 ú úú
(0.09)
var(e.pbf13)
Constant 0.43 ú úú
(0.12)
var(e.psp01)
Constant 3.04 ú úú
(0.10)
var(e.psp02)
Constant 5.00 ú úú
(0.14)
var(e.psp03)
Constant 4.73 ú úú
(0.16)
var(e.psp05)
Constant 3.23 ú úú
(0.13)
var(e.psp04)
Constant 2.07 ú úú
(0.08)
var(e.psp06)
Constant 2.35 ú úú
(0.10)
var(e.psp07)
Constant 3.80 ú úú
(0.13)
var(e.psp08)
Constant 3.61 ú úú
(0.13)
var(e.psp09)
Constant 2.54 ú úú
(0.11)
var(e.kbf03)
Constant 5.91 ú úú
(0.27)
var(e.kbf06)
Constant 3.17 ú úú
(0.20)
var(e.kbf13)
Constant 1.14 ú úú
(0.30)
var(e.Supportive parenting)
Constant 1.78 ú úú
(0.12)
var(e.Children’s Agreeableness)
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Constant 0.99 ú úú
(0.19)
var(Parental Agreeableness)
Constant 0.95 ú úú
(0.12)
N 3405
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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Table : SEM for the mediation by supportive parenting of the relationship between
children’s and parent’s Neuroticism
Neuroticism
Supportive parenting Ω
Parental Neuroticism ≠0.11 ú úú
(0.04)
Children’s Neuroticism Ω
Supportive parenting ≠0.13 ú úú
(0.04)
Parental Neuroticism 0.18 ú úú
(0.07)
pbf05 Ω
Parental Neuroticism 1.00
.
Constant 6.19 ú úú
(0.04)
pbf10 Ω
Parental Neuroticism 1.92 ú úú
(0.18)
Constant 4.38 ú úú
(0.04)
pbf15 Ω
Parental Neuroticism 1.05 ú úú
(0.07)
Constant 4.11 ú úú
(0.04)
psp01 Ω
Supportive parenting 1.00
.
Constant 6.27 ú úú
(0.04)
psp02 Ω
Supportive parenting 0.43 ú úú
(0.04)
Constant 5.30 ú úú
(0.05)
psp03 Ω
Supportive parenting 1.18 ú úú
(0.05)
Constant 6.43 ú úú
(0.05)
psp05 Ω
Supportive parenting 1.28 ú úú
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(0.05)
Constant 6.18 ú úú
(0.05)
psp04 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.11 ú úú
(0.04)
psp06 Ω
Supportive parenting 1.26 ú úú
(0.05)
Constant 7.51 ú úú
(0.05)
psp07 Ω
Supportive parenting 1.29 ú úú
(0.05)
Constant 5.86 ú úú
(0.05)
psp08 Ω
Supportive parenting 1.28 ú úú
(0.05)
Constant 6.11 ú úú
(0.05)
psp09 Ω
Supportive parenting 1.23 ú úú
(0.04)
Constant 7.57 ú úú
(0.05)
kbf05 Ω
Children’s Neuroticism 1.00
.
Constant 5.71 ú úú
(0.08)
kbf10 Ω
Children’s Neuroticism 1.45 ú úú
(0.19)
Constant 4.91 ú úú
(0.08)
kbf15 Ω
Children’s Neuroticism 0.87 ú úú
(0.11)
Constant 4.00 ú úú
(0.07)
var(e.pbf05)
Constant 3.27 ú úú
(0.12)
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var(e.pbf10)
Constant 0.96 ú úú
(0.26)
var(e.pbf15)
Constant 2.23 ú úú
(0.10)
var(e.psp01)
Constant 3.04 ú úú
(0.10)
var(e.psp02)
Constant 5.00 ú úú
(0.14)
var(e.psp03)
Constant 4.72 ú úú
(0.16)
var(e.psp05)
Constant 3.23 ú úú
(0.13)
var(e.psp04)
Constant 2.08 ú úú
(0.08)
var(e.psp06)
Constant 2.36 ú úú
(0.10)
var(e.psp07)
Constant 3.79 ú úú
(0.13)
var(e.psp08)
Constant 3.60 ú úú
(0.13)
var(e.psp09)
Constant 2.56 ú úú
(0.11)
var(e.kbf05)
Constant 6.15 ú úú
(0.33)
var(e.kbf10)
Constant 4.14 ú úú
(0.55)
var(e.kbf15)
Constant 4.52 ú úú
(0.25)
var(e.Supportive parenting)
Constant 1.79 ú úú
(0.12)
var(e.Children’s Neuroticism)
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Constant 1.65 ú úú
(0.29)
var(Parental Neuroticism)
Constant 0.81 ú úú
(0.10)
N 3405
Standard errors in parentheses
* p < 0.10, ** p < 0.05, *** p < 0.01
Weighted data
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